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This invention pertains to methods for use in 
constructing a garment including a stretched 
elastic. Specifically, the invention contemplates 
incorporating stretched elastic into a continuous 
web, including one or more segments which exert 
retractive forces in directions counterproductive 
to the function of either the web, the garment, or 
both, and nullifying that portion of the stretched 
elastic which would be counterproductive. The 
elastics may be cut at appropriate loci. The 
stretch may be intermittently reduced or 
eliminated on one or more selected ones of the 
elastics as the elastics are incorporated into the 
web. A special coating may be used on the 
processing rolls to maintain the width dimension 
of the web at loci disposed after incorporation of 
elastic stretched across the transverse dimension 
of the web. Transverse bonds may be formed on 
the web using a rotary carrying drum, and energy 
application devices which rotate with the drum, to 
increase bond forming time. 
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0) tSft4i^:4o"ri/>4 7Vif;v ( 6 3 4 ) *fl!fflt*it*^W 
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2 . 2 2 4 ) ±ia»X>t^±faM>'^^AF*]^mA1-&S^±f5^ 
y^-n-jv ( 1 5 2 , 2 2 4 ) Kfgl&ftfcSlbSrfT fc>« fc*Ot61&fi9'Sr* * 
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"CV» 4 IS^S C45) J ( j C46)n |aft<^*ta y7»rA 0 

C48)_h|2 ^ > ^ ^ n - jv ( 2 2 4 ) cojSJi£^t£«Jlfjl$l, ±IE^>^-n 
-;v ( 2 2 4 ) <T>&.W X.-? (2 18) coH 1 <D&Jgc£M5e-*-&3M£ ( 2 6 6 ) 
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tUciotlfE^tLf^ia^ 2©W5IM ( 4 8 , 5 0 ) £fl!)*»f@£f 
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^ (30, 3 6) K&\<*T%}£k&}Klfe&-t2>^$£ (16 8) &&A,-?\t*2>ftKm 

3t m (53) t t z \t (54) \z i <v$m *y X T A o 
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ft 2 <7>P#£*t (48, 50) Sr-eOBf U XfSiSM^ y (12 1 ) li^fiS^fc: 
2*i£L"C£J»fL£v^Ii (15 4) ^e>4 4lt^C53)^C55)o^tL*miaa 
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n^f (2 4) K£v>TXffif§ 1 S^#2 (4 8 , 5 0 ) £«L, 

±|BMM'>i-/ (12 1) SW-JtSLT-SlBfL&V^S (15 4) M 
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tZ^t)M*tyWf^&<vl-^fr^te&&&^tZ&WzV (12 1) fcfcNESLT-SO 
Hf L&V^ J: ^ ^jg^^^^^SrifEijDXM-^ffiB^ffi^ePADl-S^it (3 4 8 
) &^A,-ev> & ff ^Jj ODjbm (56)<7)#tL^ ^|E®C0Mt3a-> * -f A 0 

(58) _h|2^ny^ (2 4) £ffi^*±lEft l&tf^OPW^tf (4 8 , 5 0 ) 
t*F^3li#tdTL*»«ti-4Ji?E¥Sl±. ±IE»1^0 f »2^p#^j# (4 8, 5 

o) *±m&miyi-y* (121) faKm&&&m<r)±mmiRu s m2<DWW£)tt 

(4 8 , 5 0 ) ±comt) % MM-f & V > V- - v - )V ( 1 5 2 , 2 2 4 ) ^t>*«3 

, ±ta#tipx>t (10) ^±ia*a^^TArtciAt&fti:±ifif>t-n- 

JV ( 1 5 2 , 2 2 4 ) Jct6ifr^*3^*fi : *3*4fcie>^>t6t(l69 3 Sr^J*Ji|B^>'-9- 
-n-;v ( 1 5 2 , 2 2 4 ) ^EPiJtI-?-«)^-lt4r'^'A/-CV»2»#^^f^^C53) i 75^C5 

(59) ^ ^ ;V-C±fB^>^--n-;v ( 1 5 2 , 2 2 4 ) t^fggjj&S fc>b * EPiJD L , 

^2^>pg¥^# (4 8, so) *«±sa*HB:-r&iipxM- (10) ^Xia^n^f- ( 

2 4) ^isv^TXIS^^y (12 1) tt^B#^(iX1B^ 1 $.0^ 2 

cr>P5*^$t (4 8 , 5 0) ft©i*^MLTM?t, XfSfft 1&0^2<7)P 

5¥*# (4 8, 50) ^jiEwip (4 4 , 4 6 ) <D^t ti^ftKDmummmm 
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^ (16, 2 0) Cf&oT±fe^x/ (12 1) ftKj&^&S *i& fi±fB*& 
11^2 01^ (4 8 . 5 0) ^5i**iJPx.4 «t 3 ^ ±f 2 ^ > ^ - n - ;v 
( 1 5 2 , 2 2 4 ) (-31itl*^C?*4l»*SC58)j*|E3R<^^->^7=-A 0 

-ev> £ u C58) t (i C59) ^ mMcotukm a 8 

C61)_hfS^ny^ (2 4) *«#4±fE#i;g^#2 0P5*;tJ*t (4 8 , 5 0 ) 

-etL^tL^tfrflB^^mM^^ (16, 20) _hlB# i st?* 2 ©i^t 

(4 8 , 5 0) WcD^MWH^rT^?! L*m&'t2>3 i &L*&/o-?^2>M$i 
£ C53)^ ^ C60) /fnj tL ^ CO *#m ^7s^A 0 

C62^±^ry (12 1) f±& £ lflS^f££# L, ±15^3®^^ "T A Ji, ^1CO0 

»^^Vt^^J^c7)i|eig^^^yrt^_h|fl||l®.O f »2^)W]5¥^# (4 8, 5 

0) ±te^l ^m^l^B^^M^ (10 2) (i, j|i© 

isco^fe ( 4 5 8 ) &&&mi <vw-mftm%m (374) £^tl, ±ie^ (4 

5 8 ) \$±mv (12 1) bffiSLftm-t& J: ? C^oU 19 , -etU^J: 

_his^ 1 com&mm-r^^ 7, (102) ^-c^ia^ ^ yco^mcoUM^^st 

U iieHIyXrAli, fjl 2 <^fflfNt^® £^t"T £ Iff 2 com&WMT^J 7 
(15 6) ±15^ 1 ( 3 7 4 ) TkX$%i2<O l A^ftm%M\t, 

(12 4) £±fE^ 1 ^HifSffrB-r^-f ^ (10 2) j&> 2 <7) @^#B-f 
X (15 6) ^S-CIS J: ^ ^, _hffi|l 1 S.W2 co^illJf^^ffi^S^^^ffi 
i-^^l^fHiSV^TSv^i^JLT* *) , ±|E^2 <7)^ii#^^®(i^2 co#fl(7)^ 
( 4 5 8 ) _kf£lft 2 coffic^fe ( 4 5 8) f±±ffi<> ^ 7" (121) CO 

frT it ^[nmfn v oT± 121ft 1 c^iacT)^ (4 5 8) tt^JLTV^T±fa^i7' ( 
12 1) ttiSf^ffl-r^J: 0 K&oT£«9, ^tilc J; oTi|e^2 co@^#3ir 

^ (156) ±-ec^±ia^ j. 7' (12 1 ) com^r ; &^u^^w±-r z> =t 3 k 
(63)^12^1 (374) M.ifm2 co^mi^m^m^M^m^-r^mnrK^^r, 
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(10 2) ^^^2 ^ (15 6) £ t 

it*ii C29) Kmm<^^m^ 7 t a „ 

C64)_hfS^l ( 3 7 4 ) R&m2 <Dftmftm$ffl<0&% < t #fc*3\^-C_hffi 

(121) ^!R5]**epjjpL, ±ie^^^ (121) co±isiPiThfecoiKii 

C65)^fSi<7)|a^K^g|7»/t>f ^ (10 2) li, iiffifl 1 <7)£MH9fMSt^ffi (3 7 
4) <7)7fc*C95;^#3^e>&*>S#- (4 4 4 ) ±fE3£# (4 4 4 ) ±.K&^X 
±mm 1 coSSco^fe ( 4 5 8 ) 5{> s S£fi*&3: *l"CV>&*R (4 4 8 ) _h 
fEflrJK (4 4 8 ) <0^rt^^J*^^V^^SC62)^2gC64)<^>fiiftl^tl 

C66)_hf fi «gf ( 3 0 , 3 6) £M:«^l£fi, JSI^co^ffi^^^ffi ( 

6 3 2 ) ^fLt^tfl Ottl ( 6 2 8 ) £*<frfc LXffi-5-<Djj\p]Km'&-r& K 

(6 2 6) ±tmUftmWm (6 3 2 ) CSLTllfiKyA ( 6 2 6 ) 
JiKMttlf hfrt^XJtm F7 A ( 6 2 6 ) ^ilBEUfg^lRU-jy-LT^S^lRl^ff 

i <7?^^^4 r epjnT , ^>f x t , ±ia>*9A (6 2 6 ) fc^^ia^gi-* <t ? 

KJUtftlt ^tt"CV^T_h|e K9A ( 6 2 6) ^±|Bia^^fn]^Mt"C^l^fRl^Si& 
U -e*t^ «t oT±Ifi^ 2 ^^/P^inrVM -**±1E$£ 1 co^^;v^Pl)p-r 
XjkKWl£-tm2 <7>J-^)\;3?£\ij)Wr^4 X ( 6 6 4 ) ±|B^1^0 f ^2 

^^±isiipx>t^^T-^^^ePi)p-r^^^ t . J:ie k? A<aB*ErH-JiiB*(i2 co 
±m^^)\s^tmr^^ *^mjji±±mM^$i*-y (6 70) 
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7,\±Ty^)V ( 6 3 4 ) 3^Pj&*K ±IS^2 <^*;v^p-fjp-rV^ 7,\t%2 C0$4 

li:, ±IE^±IS^^;v^Pijp^^^f-r^^^)±13MXJt (3 19) £M 

^DoT?|fJi^^^8ft-f-^fi{^^^v^T±fBtDXM- (3 19) K*.* JV^EPjp-r 

^;v^epip^n^oT^f £ tjfe^t^ ±ia^ i ^^jv^paiit^m 

7,fiT>lf;V ( 6 3 4 ) ^£>&*K _h|fi» 2 ^ ;V ^fp-fjp 7,\±%2 co # 

^^'^t Lti^tl) J: 9 d#ltf)tiTV^gft*^> (6 7 0 ) ^^^"9 

tfi-&B#co±iai)px>t*#^oTM3istj^#l!j-r^fi^^j3v^T±iaiiiix>T- k x 
C70)_hf£« §r g ^ ( 3 0 , 3 6 ) ^^^-^Ttm^, xia-etL^ti.c7)iinx>t 

(3 19) &±E^i7' (12 1) 3^£>i2J$f U ZtlK ioT**-^ > h (2 5 
) (17 4) ^^^^V^^^lC55)^^C69)c^^^ ^ ^^| S ^ ( 7)j ^ ^ ; g| 
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mm^y * 7*mm LTSiife l tz if- * y > y ? , jsji* f^ay -e, 
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^QI>to^ n y r&j&jfc-t&WLBii L < ti#3f (locus) 

o xm n k # j: ^ k * n y * w±) u * #*px>t ji k sb m-r & v mn. 
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^ D y f-f*JG^ft < ttl o<£>jlKS ft fc«3rfc£V*T5*;*J h7> F*-eO 
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;kt)?£<7) ^ j. /Oi 1 <£>j&J££ilfl5£i- & ¥l£ t , ^ > ^ - n - ;W;i £ & ^ ^ '7' 
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BfrKi3V>T^ ^y*<?)lkm Ktetz-D TSVMC^J?^, ^^fl 1 c7)m^|i^^ 
^ j. ^ipI^feCOlKlfs^^Jii^M-r^^it)^, fjll &0*fil 2 c7)^«^^^Mc?5 

LTflt^ftH-fMBfLTft 1 <7>^ JV^PjjP^iiX^ff rJ^S i ? C^otv^|2 
(7)o.^;v^Epjp^at , K 9 A EPfS * K ft l &rj?ft2 0^)V WiP^ft^fi 
^fr^Ti^£^TtPXm^*;V^£ep#P^&¥l££: , K5 A <E> EHB t£K ft 2 



(28) 10-5 1 3 08 6 

& t k in ffi * #m it^i^ ^ffl k t£K -r & *k £ k a* e> #i&93 £ 

HI l 1^ *$kW<osfyr 4 KWfa-t Z, X — * > V 7? y WM~C$> & 0 
B2li, ^ n y ^W^SiJiRJlX^Sr'g'tr, IS 1 <Dif- * > Y ~?*7 y ? OFFSET 

m 3 it, m 2 <Dif- ^ y y 75 > ? <o 3 - 3 $c*itifwia-e$>*o 

0 4 ti, HI 2 <Dfr—* y h7?y ?<da - 4^tSKfffiH"c*>&« > 

0 61^71^ 111 1 <r>7*7y>7<n— as*)Sfc5H0$c£l£:*:ia-c*o"t\ * u y 

-$l5^<7)ffiiJWia-e*>^o 

is 9Si/i 0 }*> ia 8 t:iiat^t^^ ^n^co^fiiia-e^^o 

II 2(4, 3*^7145?^^^^^^ 1 1 t »¥IMSo 

El l 3 (4, J: *) ft h H & & - * > hSr3Rjfi^-4«o^<^f^^^T---> 

0 14(4, ft*©Mi^©^Wffl0t^ot, *fe»? flJL^-r^->a 
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Mi 9 14, ¥>*y-u- )V<dWMZ/ 7*7- i*<oy*u y ^Mia-eafeSo 

-e&oT. 3 ^><DiS~ * y y y^y^frhftz 3 o^tmx^^^-MH 8^20- 

2 0 ^Siti^o 

02 1 (4, I320CO21-21 ^«SR^Bfffiia"e**o 

0 2 2(4, ^iy, &wj&jg#$t*- yRvry tr ;v£^-rm 8 2 2 - 2 

02 4(4, frLV^^^^- >#ffll^4 0 

(212 5 It m 2 4 (DMmlfc*- 2 5 - 2 5 Iff BISK, it 7 > tf ;V H 

0 2 7 14, ItStyyXr A co^&cStJ<7)^lfiM£^1il)ffi0-C&& o 

0 2 8 14, ^an-;vt7) l o<7> — ^^HD, @1 3(7)2 8 - 2 8 £c}lM0"e& 

0 2 9 14, i&ign^Vco, 028^29-29 ^IM^^Wf ffi0-e& o T, 

03 0 14, 0 2 9 mM^Rrt^i-n-;^— ^^Jj£^Sf®0^&& o 

03 114, ^iy<7>i|jst' £ tz^^x^^y f Ki^m-fz>^MT^\^t)^U'fy i 7 
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033(4, m 3 2 comw<vU^Mwm-?&&o 

0 3 4 Af4, y ^-#±?W^@eMi-^^t*f$ffl? ti^M(7)^®^^iJ(7)Mc7)tt 

03 4 Bf4, 03 4 A<7)^4^M?M0-C&&o 
03 5(4, El 3 4 A<7>^S<^IJ<a#RSm-C&& 0 

03 6(4, 0 3 4 Ac^ffic7)SlJc7)tt^ffiimia-C&&o 

0 3 7 (4, @34A, 134B, 0 3 5, M0 3 5 ^1"*%1?!l<7) ; feM& 
0 3 8 (4, mfe2ilfcm&% 60^RB«^-b^ b<7)t!E^«®llI-e 

S3 9(4, ? ^^'ttS^^m-g-r^60^#^^Tffl^^§<7)*ife^J60^I 

0-c&&o 

^ sbsbo x § m -c * % o 

0 4 2 (4, [1396042-42 ^fiilSBI^io 

HI 4 3 11, # A y^fA «t oTfNfjj£-^f>tl& ^ 9 > ^ ^ V If * <7) #|4g 0 "C 

04 4 14, K<£>^S<£>, 04 1 co4 4 - 4 4 £c*l»fffi£Stffe Lfcg&fr 

04 5t4, ifm-c^ L^^^^Mco^^^Mia-e^^o 

HI 4 6 (4, HI 4 4 ©W^lCt^LT^^tB^So 

04 7 (4, 039?)47-47 £cljlffiTO0^& & 0 

H 4 8 (4, HI 1 7 od Wli r i >J? > ^ - <D 4 9 - 4 9 ^c^SBf HHT* & 0 

Hi4 9t4, 0i 7 <Dtimwu&>y-e>&t&MMm-?$>z>o 



(31) m^kW- 1 0 - 5 1 3 0 8 6 

l350ldUiai7£>51-5 1 ^S¥Ilt^oT, % 1 <D^% 

EI 1 <DiS— ^ y h -7^9 > ^ 1 0 fi, HlJM^£ffl<^&tMitf?) 2i**-^> h f 
?y ?(D&£ Lv^tt^0^^1- o 0 2 <Dif- * y \ ~f"7 y Z [$±X<D^^^A, 

Tf-f7y?<nis~*y "w l " fcEBSS-rs^MH*^-® i2h #MI!)#^- 
y-yy^comi <vmt LTMWVx-x hS&fri 8 -e«1-^mr{i^x-r§^ l 6 

t , (Dm 2 (DM t Lttl ? j. * h 2 2 -C^-r^^tt^T-M 

2 0 t £"^A,-CV>& 0 

##41S 1 4 f±, ttTM##f^l 6±<^«#^-JB 1 2 KMfcfctU ftLC 
0SS*L"CV»iMH|Jg5?^ 19i, mffl!l##^2 o i:<^Ma#^-e 1 2 US 

S2iu f 5 4r#Mi"*o HI 5 n^-r^f-^ > h 2 5 ^Mts fzsb<D7*? y ? 

(Djgi&X &m 2 Ktf z fix \/> 2> o WWMfoffifri 6'Dmi<DMM2 6 (i> 
#tB#2 0 <7)^)S1-&^ 1 c7)ffiljf#2 8 «l=rfc£ *U $& 1 ri 3 0 £M 
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t5 0 mmz., wmiMWUfti 6<Dm2<Dwm3 2t±, 2 o<dmb 

-t&m2 <r>nm 3 4 1 m&t> £ *p » 2 r § 3 6 & 0 la^i-c ^ *t 

st, ^ ^.x n, 22 \±x-* y > 2 5 tz^><r>^ hup 

3 8 ^Mt^o ^xXMP3 8 }±, < t ii—ffltV a- 7 h#^J#4 0 I" 
f^x^ 18,22 WCjfi*&i*LTV»4 0 h3¥*#4 0 ii, ^ j. 

^ftia ot^ xx MP 3 8 *#if ti t ^'tll, J; ^i:^ ^ # 

f-V';^? h) 2S. 0* t s> 7° 7, 9 - (M/L f*\ V ^ a 9 - V 7 7 % 7 h , &tz\± 

7 vv*f-Vv 7"ii 7 H Sr-^-tfo 

HIXVS ^#lt&o mr«#<«^ 1 6 , mfi) 2 0, RW? U y 

2 5 (iia^oT, «j^fl9^Jfi3tTe>*tfc5ET-pt > b 2 5 □ 4 

4 5^4 6 * Z tl^ tll&&-t &o }&TKmJ$.KWLm'tZ>* J )K^ WHP4 4, 4 

6 unm # m 1 2 <7>*o 19 x * s. y ##fiflJi 1 4 <7?fcnssi$# ( l & ti 
\t) k x otii^ji^o #»iiP4 4, 4 6 < t *>— as*, &mmw±> 

W£)tt5 1 <fc oTlpl*? B£ft&o #W^#4 8 , 5 0 , 5 1 fch&l-fcPB 
U(D^fl^ffl<D^m5 2CfiiLTV^ 0 tff til & 0 s r ?&til P 3¥;P # 4 8 , 5 0 13, - 
jttfcJigSSM!l5 5 Pot, £MII#/^-g 1 2 1 4 t<^HIJCia^3*L 

5 0, 5 1 f±, ^til*^^S 1 2 KH5£3 *LS^(i?l tl^tlf^^o 
fi£o"C3$;£*J\ «0*/^-S, ##til®, & 0*3d3r> - h 5 3 (H4Hjg5t) ii 

@ 5 4 £3&£LTHJ|§P4 4 , 4 6 f±# f £ t i , vift^*4Wt>f Xt: 
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WWStfoffifr 1 6 J±, Tit ±108 SB 5 6 t WffTMfU^ 5 8 t H^ffli-^ £ t 
l>;M s T^, ±«BB#5 6 5.^6 0 it, &i*WjjU6 4 Sr-g-tf =fc ? PSEW't 

t y 4 -y h-t&X ^i:^^o > h- 2 5 tf, 

^*±i|ljg^5 6 , 6 0±£>, l ?iXhBP38tIRlP4 4, 4 6fc<9H<9tf: 

^7f5IM5 1 ^tt^-t^<, ^ny^2 4§B3*<Z>Wi§n<*>ilft5 2c?) 

<£ oT±cRI|£#6 6 c7)J?^^5:Att, ±igfcll2#6 6 tf* t> coMx. tfJi 0$HK4&<Z> J: 
1 fc3f&*]R2£i-*^ffi!&&, 115 2 > h<7)^ n y ^ 2 4 1*]^ 

J: ^ *(SJ-i-^^"C(±Sr^ 0 aSS&IBli, ? n >y ^W^7#M^& < t 70 
mm ( 2 - 75 >f -C**o ^ o 7 ^ 2 4 <^(@li, ^T#flfcHi*& 76 mm ( 3 4 

Tbmm 89 mm ( 3.54 $f 4 L < 14, Z<Z>V&itm 76 mm 

(3 -f y^-) -c&& 0 

jttlfij 4 4 , 4 6 fcJ3»t*#? n ^^B¥^J^5 1 it, 

$f£ L^ 0 &?Uymjjtt5 1 ft 10 mm ( 0.375^ y^) 7<j^m 16 m 
m ( 0.625^ y<?.) ©ifiiS^li LTV^it^fi LV> 0 j#L<(4, &9 U y 
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J-W1Jtt<D^mmi$%} 13 mm ( 0-5^ v <f-) Tjfefco 0i L< f±, P&tf* n 
?f#ll#4 8 , 5 0 , 5 l^l<7)iPiP4 4 , 4 6 2>a»±<&9 y ^JV^fl-tt 
^6 mm ( 0-25 ^ y^) J; lj/>5n e «fc L< fi> 9 ^^fffii, 3 

mm ( 0.125^ y ^) J: lj /h3 V>o ft&SS £ LV*OI*, P08P4 4, 4 6 

^n-;f 2 4 ifcll&TOffl ^ n y f-Wftlft 5 1, * n y f-^# 

fro £f i L < idU 9 D -;f 2 4 ?)f&^Ml±^£ < t 102 mm (4 ^ £ 

9,21 co_hc7)^ o y 7- 2 4 WfcH£3*lTV>*H0ift]DM* 6 8 £^rl-&0 1 Otf 
> h 7*9 > ? 1 0 LTV»4, — j&UHlMltZW 6 8 OfJgfi, ^o?f 2 4 

e>*Bfc WAS X-e&& 0 ffJKii, gr|fBUK#6 S^lsfi, < k & 

?n*;f^M5 1 oM^mSfMIJft $ tts„ iWf L<li, S!MIZ# 

TO 6 8 c7)^-ft^#;^^#*(i, ±b^TO6 6 <7>#*<7)&¥5!H-i~'« 
tl-iL<li, 8Com»^Vm^^M}4 g JC-J-^g -?*J6 0 

±¥* , J f±M (2\ ^Fli7 r 7 T J y ? coHandle-O-Meter - fc> $ (DtzitxD I N D A 
Ifl^S^S I S T QO-^ZiM^CioTlfiLT, fMH£^*hr& 

IU$UZ#(±/h3v* l r:b3 (stiffness) ^LTV»S C <tSt 
fRJfcTOtf^fcFcS&SS 6 9 (0 4K^t) ^ii^fl*^-il 2S 



(35) i&mW-l 0- 5 1 3 0 8 6 

&8CtZ>l?<Dm±-C*i 400 g j; V) < u «t 19 4 L< (4^.7, MHnfc¥ 

ff^W±-e 100^ 9 a J: vj <-T^o giMlKMMw i ^ £ (4 , 250 g «fc «9 

S o 

MiJM*t 6 8 cDf^S? (4, ±!SMZ# 6 6 olS^JSHSrSKfr* , £ fiS2^- 
J-cffVii^t^lStt^^^iio i<^jft#S3fi, Hawaii, *^ 

382 mm ( 15 ^vf) tL, 0 CD^fnJ^l^A- ACl&ot^ n 

2 4*jSx.T#a f 4±^t£o — IKfl«I»-t±iOS3 (4, & 382 mm ( 15 
Tbmm 434 mm ( 19 i:t^lT*4 0 iff* L< J4S!l!8tJ(Z#6 

8<7>fi£f4**j 433 mm ( 17 >f 
^n-;f 24 *jgx.SS!|PRJ|2*t 6 8 OflSf4, <H^n>;f 24 c^sfij* 

**-C^*o «t D 04 t < (4^ o ^7 ?-0>W-W<Dl&$:?u y ft (7) fg J: 19 < L, 

$J 127 mm (5^>^) 306 mm (1 2-f>?0 , ft&kXsXm 140 mm 

( 5.5^ 191mm ( 7 .5^ y ^) ft& 0 i^ffKIt m*m 

165 mm ( 6.5>f tT&o 

Ml, 2, 3 , ~&TfA t#itS 0 h5¥;tJ#4 0, ##WU#6 4 , & 

tfPSfcfrfl- 4 8 , 5 0 , 5 1 (4-S§:H##li^ 1 4 <^m«SCmHI»5f3l 1 9 , 
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Act) J; j^&^-efpS iH s fHo 2f±. 2fc 

So Sf4 LV^jfcffilTJi, ftm%J*-m\t, ASTM D-1682 D-1776 \z X 

o TrlOS Ufe-o^*3g** s 84.5 n ( 19 , ASTM D-1175^ i o T 

PJ^bTt Taber 40 ^4 ? 3.0^ ^LTTAPP I T-402£>j£ 

fflbfc Handle-O-Meter <r> VD 6.6 g> CD fg^4.4 g <D V 4 M fr&fr ^ 

> # > 7* y K$fJpH4 v a - v T JN a - ^ \fj )V<D Kimberly-Clark Corporation 

^-y- KC osy )) #^#Ej 67.8 g / m 2 ( 2.0 osy) , JfJt< l±ft 23.73 g / 
m 2 ( 0.7 osy) <7)i|f ?-|| LTV^ 0 

PHP 4 4 , 4 6 <D$LWBLTfWt*k\±, mm%<D?U y f^OTf^fi^? < 

> h 2 5 ^tfr^M1-S (ffO fi\ ifrfilj ^ j. * h *Sj& j 43MW ? * hm£*) T~ft 

o % tftgM't & o £tui, L^^^^ffl#c7)^^^ bc7)jSH-e7fc¥^^x.'f 

b, WLTlU^C^o 

^oT#P|iP4 4 , 4 6 <*>*iMII§IHfrO» 7 0 CO 7 0 <r)^Vf.<r)-& 
£ "L 3" £>4?fc < t i>m 70 %cD|£$ "L 2" ^ttl>E^^7 2CioT 
RRjeSftSo £CDlt$§ll2^7 2 te^kfUA- AfcttLTifo 75° #lg|Sj 100° , 

com«§^^ 7 4 co^^fi^ 7 4 c7)^#C0ft $ " L 5 " <D&& < t 70 



(37) 



#g%¥ 1 0 5 1 3 0 8 6 



"L4" & m~fZMB1S.fr 7 6 4 oTElSeS *l£o SIE^7 4 (4, 
-f^y? 1 0 c7)|i^[B] t^'ll^A -ACM LTift ^^LTV^o I* 7 4 c?)g#Ji 7 
6 (4, ^jf'/f2 5 OM-.&Kfcf-LTjff 4 L < li& 50 ° 65' , fl^ 

^E^8 0 (Uotlg? *rCV>4o 0 $ L < (4, EltE^8 0 14, -etL^ltf) 
^7 8 CD^g " L 7 " <7>/^& < i 70 %^*>fcoTEIH"C*4o 

#MlJS«^7 4(4, -ett^^<7)E^E^7 6(D--K<DWij 8 1 j&> 2 <Z>Sffi 
8 2 "A 1 " **l^*L<E>&ffiP»gB#7 4 £^ n 

9f col* 7 8 cr)-ett^ticomM^C^MLTV^ 0 

#iuilJW^^7 0(4, ^tt^tt<7>EME^7 2<*>— #OS|ft8 4 j&>&#2 CD^ 
8 6 itf^R^W "A 2" ^-^-?*L<^lrfillW«SSIS^7 0£^n 

F*lffiaMll^C*5tt^RWE^ "A 2" <^^liS5f-C*4o t LPSI 

>«b - b 4 »9 *>m : ?m-%KtiLU&kxyr2> x^k, pm^e^ "at 

K IU«W, atT##iitt4 0 , 4 8 , 5 0 , 6 4 (4, VXT 

Km.m-rzmw.Rv^-m^itm lt, -eti-ett^-;* ^ f/7>^ i -is: 
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4.3 mm ( 0.17 j yf) iffi?«it^^o Kli, 
iSSfc^* >?fc*J#»±, 13 mm ( 0.5^- *Be>3¥;*7 *^ 3760 

itm^tl&o M^ft&MMli, ffljUiV -i * =r > v-^ffl ^ ;V7 * -^r-CD Find! 
ey Adhessives P> A ^ IE & Findley H2096^ y j. pt ;v Mg3f£U 0 

K^^M^tflS, 5 0Wn 7 f5IM5 114, * 
M&&fc:ii*5j 13 mm ( 0.5^ y^-) ipg-e&£ 0 5¥tJWf4, * W h\ 7 

WMlixi/yK-eiii^fl, $f S L < fifij 4.3 mm ( 0.17 >f>^) S| 
MLfc3Xl/y F^^^iH s T^o 6X W K4 Tfrh&ZfitMVmjjW 
it, m 19 mm ( 0.75 ^ y^) ©Is^tL, 4.3 mm ( 0.17 ^ y ^) mm 

XhWtltttmWiK, 1 ■oe>Jgi!5fc#*3h±, f7^x7ffl^ >f ^ > h ><7)Dup 

out ^e>A#«T^ Lycra®xb*y Kcd£ •? ^X^i^-y ^XT=&£ 0 it^telP 
5¥*#(4. I 3 mm ( 0.5^ y^) m<DWt)&<VWi&, %J ^60 ^#t^fy 
^ (g/1000 m ) ^|rt^Xl/-y K^tf 0 

h 5 3 fcjB^^SOKgMMfl 5 5^ffi^ttS 0 
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t4 8> 5 0, I^'^n^f^ltB lit 112, 1 4 fc-fc-ft-Pflflfcttlt & 
^lfi*&friJ#co#^^ > h<03l §#}df Lfili> ^ft-T^co-t^ y Ytf&tb& 

flfTtt) *W F^^^«,^M3l«MP^#4 8 310*5 0±^W^#J4, 

t^oTV^ottSl, 2. 6 , 310*7 *#lt4o ^fllWPW^7#4 8 \±W> 1 
cOE^-4 8 At Lt, 79>?<Dti3t2 8±<D, t tz (4 1 <7)^#r 9 0 

7 6 ACfp v oTWPiP4 6 cO^MIS 7 4 K f5 l3rJ6IS& U ^7f2 4 iCfqJ^oT 

fUl <ORJ[lU:£E# "A 1" ±C1L, $Efc^u^2 4 <o, * l± iffi<*>*& 

l^PMKEfr "A 1" K&^Xtm-r&o tffll#3l^t4 8 (4liS2cr,E53~4 8 
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t"Al" it#t^TV^ 0 flMHWSS^J**^ 8 li»3 60E^4 8 C t L"C, ^2 

#1 8 55* £ > HIE*7 6 B tSoTUP 4 4 e>m«i» 7 4 fcftfc 
2, 6, #0*7 Kijk VC&Z^bftJ&VXD?? E^48AS^48C 

fil OcoM^fo]ittME^7 2 AJ-f&oT«EfeHrflll«l»SIS^7 OKiiKIU * n y 
f 24 $ 1 ORflMfcEfr "A 2" fc&U Dtfe^ n 2 4 <7), £fzl± 

Z<Dtt&<Dm 1 ©RM^ "A 2" t^ffitSo IU«3¥*#5 0li&2<£>E 
*50BHT, |1 COnm^E^ "A 2" ^ ^ n y ^M^o T» 2 
Wt\Kfr "A 2" f-e#tf'Tt^o iU«P5?*#5 0 b±m3<D\Kfr5 OC t LT, 

»2 <7)Pgm^E^ "A 2" ^^^^^^Sra-SOoT^lra^ff^ tfrfflwis^^ 

7 0 ^iWjMHE^ 2 B^f^oT#tfeMP^f|5^7 O^it^U PM&T* 
nm32co, £ tz\±Z:<r>W-£L<7>m^ ^M^lt^o 13 1 > 2, 6, 1^7^ 
LT^^.f t,^it©7'7>^-C(t 0 KJkXF 5 0 C it 150% ? | § # fi: £ 

*i, -^E^5 o B \±ybMZtix^z>o U£ L < li, E53*5 o B te^jfrrtKjg 

m<7)tzh&&^t? 0 mi, 2, 6, son i {^t^jiwtfj, ftxwi 

^^#^M(iR»iE^ "Al" "A 2" £ ifiKffig 

3tlTV^ 0 ftot, 48A) , r«i-&luM 

g&fr Wx.lf, 50A) , rai£-r^^n^^W*^5 l*otIti:J:o"C 
5¥*#'I'4^#W H P c7) H ^- x. ^ it %> 0 
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1 2 JitcE1Bi"4<^* , #St- 3 5:*o 11, 8> RZf9 tlTV^& «fc ^ \z y 

lit & 7* 7 > ^ Jl, 4 lifffl x. M 1 o ^ffi&ifc p a n (i , t L TMO * - 

« 1 2 ^^&i^^x7'i o o±k, ttih <r>mm. Ltzy? y ?Rxr/ $ tz it y 

W<7> r«77fn]J tSf L, ^'7 y fft? "LI" £«7}fa, 

nils. vftfliw u 50,48 7 + 5 > 9 n i t § £ o 

n^f-^7J*f£KS1-&Mfi, (l) ? n y ^5¥;fc#Sr5£#Bfc3ii9 *^ s ^ 7 
^1 0 0 <7>fffit£ — B#lftK, SUfl&SK, W^a«jv^jL3*4 55^ SfcWt (2) 

^fet'EI 8 , 9 , RZf 1 0 *#Jli-4o fti&lftfc 11 1 2 fcfcfcSS 1 <E>jt 

17X7 4 1 0 0 ii, $&fan-/u 1 0 4 lei o "Wffl * ^-#ts£n - ;v l 0 2 
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bti&o MWi:t#Ii 1 4 K % & m 2 CD y* 1 0 6 f±, 

tl 0 8 e>jS#4rSfijftLT:0>$>$eftin — ;v 1 1 0 £0 19 , ^f6]n-;v l l o I- <t 
oT#j£n-;p l o 2 i;#Loltt>^£o 3¥^Jlft^ K 1 1 2 14, WTJ'13-7, V 
■y KOiliRffiE (Hl^ s5^, B *) ~ * 7 1 1 4 , 7, Vy FSft 116, 

Jlt^ffiSJcffi^rtJi 1 2 0 AStf' 1 2 0 B SriS*) , illc7^7l 0 0 t (ISfi£n 



-JH 0 2 Jk~CP?m\v\u - )V 1 1 Oti otM?|lTt^) — 7 1 4 4 
X^limmu i 7 1 0 0 rtfcJB#&£ *tT##ffl!|Ji 1 4<7)^|§1 9, 2 1 KBfifc 

oSt^l l Sr#fiR*t*o 7W K^rt 116, & TO jfci" ft 

JS1 2 0 2 0 Bfi, ^frW$t?j|R]7 W K3gt*| 1 2 2 AS CM 1 2 B 

©Sf"C*io ##t77^ W K3£ft 12 2 Altf 1 1 2 B (4, ^x/l 0 0 , 
1 0 6<DMft<D&WJo\ftKMLXl$j3\nlKm2>£ ? fc, ifjlteD^- 1 2 4 Ji^JR 
fttt f>*LTV»4o #M75lRj|lft 1 2 2 (4, 'J > 7-~ vT- A 1 2 8 R& 13 0, 
SEIEiJjv t7M32, aiF* A -7 * n 7iR^7 A ^ 7 v 7 7 1 3 6 

#faKlM XA 1 2 6 fcg&R3*iTV»4 0 *^7*n7(i, <?- tl^fl<D % A 
7 v 7 ^ ^]|23=F £ tiTv^ * ii 2) o h 14 21: 

«fc o T»!tlgftr7 -F 7 M4 0CJ >^?*LTV^o lot, &M}i"?7 Ytm 
fc-t&b, 'JH--/7-A 1 2 8, 1 3 0 , &W)SLT7Vy KW^l 

^A^O f ^A'7*nT<7)iSffi:cO*'iJ^ct 19, 7 7 ^7 K^ft& W^IE^I*]^ 
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t/ftflrgP^ 3 4 8 , 3 5 0 CSoTtttr, TOT^ ^ 0-?f 2 4 TSIji 
79 > 7 1 0 *>Si£ £ Ji£3& 3 -fr jBWifc*~> 3 4 2 KcfcoTfllitlS 

*t * jfi^sK ^ ^ ^ ^ <o * * r * fr l v ^ wr m % h s l tz z. 

9, 2 1 0^ra»i^«ILfc»**^S*4W®^^ , rASr#fcr fc-ciio #M 



1^1)7, Vy F# s i3J$f£ft, 1^1$ KM Ml - 4 7^7*^11 1 9. 2 1 *>^#7 j. 7 
^KItS')i7 , Sf 19, 2 l**-5Iljf?*L4o 
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tzi><Dx~$,z> 0 ^mmmit, ^D^mm^m 5,110,403^^ ± *> ^@eit 

3 4 2 Kit, 6 8 t LT*g#tm 5,110,4 

6 8 it, ^y*m&3 7 o. ^7*m&%M^>'cnu ! z>m>&m3 1 2, m-^J¥<^ "t 

H" , JScottg "DB" , RXf^mmMUM 3 7 4£^A,W& 0 WfflrrTgW 
3 6 8 ^S>L^t Ill^*i 3 7 2 KM 3*1, Ifcfc-^tUC — |fc LTV^ C 

3 4 2 }i, f^H6^feX^^V^fe3 7 8 ^frfffil^ 3 

7 5 ^iCfitt^o #1:0 2 5 &o ^fe 3 7 6 5.0*3 7 8 

y 3 4 2 ttt4 7> e;vn-;vt LTgffffsT*) t «0 M (D^WJ'kitm 

tfnot Mv^feii, ft^fetta^^te (ffl&tf, f^i& 



su# 3 7 5 ) tcom^k>-&<7>m<L-*m&m3 i 2 ±K$tmz&, $f*L<iii*na 

HI 2 4 i:gt=t 9 I:, Mi/^fe3 7 8 t±$£:M*i^B<^i|J§ "WR S" Kfe 

fco-cttirtv^, f^sfe^fe'bULiifitrt-iijgiRW^ta "wrs" 

f^it^fe 3 7 6 (i, Hi <7>^3 "HWP" 1 com "WWP" ^tLTi^ 
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&o *$J-g^gSfe 3 7 8 (±, fS2 co;ft£ "HCP" 2 <E>fI "WC P" L 

TV>4o — f&MMt LT, «&#V^jfe 3 7 8 691^3 "HCP" WtfMKSSjg 3 7 6 
cO^£ "HWP" 4 *H£n 0 

l.^«^t^"CMt£«, ffiffi#f>(4, 23.7 g / m * (£. 

119, 2 1 *<mm LT#$&93*£&Lfco #±>^{4 9^7* v -f * * * <*> L y cra 

( 3/16 (^JfiLV^iSE? "HWP" 0.47 mm ( 3/16 ^ y ^) <oU 

4 L^ffl "WWP" t^lfLTUfco t oT©il? "HWP" CO 

jf 4 LV^ftH(4, ^ 0.33 mm ( 0.13 ^ #2gft 0.64 mm ( 0.25 4 y 

<?•) -e*>&o i<7>f^*SR*l-i:oT<7)(B "WWP" <?>#f $ L^SH fc, $J °- 33 

mm ( 0.13 ^ yf-) ^Mi&l 0.64 mm ( 0.25 4 y ^) t*S 0 

i)^^ 3 7 8 ^ib^g$ "hcp" (4, Mm-t&ftmm&<DMz "h 

WP" KlfcfiFU "HCP" »i^St^feOSSO#&^-C*4 £ fcsW 4 L 

V^ 0 l£oT, ±aLfef^HISR*^*^T "HWP" cO^££ 0.47 mm ( 3/16 
( 0.188) >f>^) fctHtf, ^V^fe^Jf £ L^flGS "HCP" (4^ 0.24 
cm ( 3/32 ( 0.094) ^y-^h) 

*>*(^>fi^Sria^e*ll 3 7 2 ±Kf£S&*T*<^K#5S ! 5:(6&?f"#T4 £ t K 4 ■=» 

T\ #&#V^jg<^(S**&S?*t&o Wx.tf, "HCP" 
?^|H(0l?©l)^'C*^^i:ii 1 m "WCP" {4^^fe^ip§ "WWP" 

jft2te-c**<, 

^ttJaSiS 3 7 4 ©ifi "WRS" i:^^:oT#ffti3 <9 , g2 2 ^i" J: ? 
tc^coft? }4tfffi£n-;v 1 0 2 coMfflcof&^S 3 4 "9 iiMK&oKM^o fpH?£ 
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#3 6 8 ©i^tlf- £vBJJrfcili#T4 t ^ *~ >^j6^B$&^fcKittT4 (ft 

1HJ3TM3 6 8fitlt$x^^f^i$&5Cftgt^ <t 7 K 1£ ft S ft T V> 
4 ) J: 0 * 4 o 

S25 S:#lt4 0 Eg^^JifO-CW, > 3 4 2 <^Ml)Jif#OT 3 7 4 [4, 
5 -°4 cm (2>f>^) <7>*I "WRS" *tLTV>& 0 H^jfeffflTWt, ^« 
J»^B ii, ff fifeo - ;i/ l 0 2Stf : M^ 8 0 (0 26 #M) tMLT 

i§ "WRS" Kt>fcoTfHx.tf, 44 - 48 - 444.8 n ( — a- h ^ I 10 -100 # 

t -cn^L^ut^ o k lt*-> 342 tm&n- jv 1 0 2 1 gdhsk- 

'^7*3 8 2 ^#£>tl4 J:^4oTH4o >M T^^J{4> iUXjt 3 1 9 c7)fS^£ 

^tH«i»K&4*MM#-r4 0 lot, ±aL^^7ii, ztiKMfezti&ii 

M2 5RV2 6 tifi#t>*T#JSt4o #fe^t^ h -7 7° 3 8 0 (4, flU£n-jv<E> 

jvn-;v) cottfc-r&*?\.m0M 3 8 3 t«ii:Si3 8 1 £*i#L. ^MTOTO^ 
13 7 4 £«i£n-;v 1 0 2 i:^LTfi?^^V^\ 4 Wt^ttJSilS^ffl 3 7 
H#fc#&£*V,^fe 3 7 8 }i> W-y^3 8 2 K£JjiLrt:l$K "HWP" v 

-f^-^ "hcp" KftB^&mm?zifmf£v--)],frt>mML, -etn^otM 
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)H02t RS ffi B£ «fc 19 , «9-^v^feJiJBI#*>3i frfc? ^7* 1211: 

J^XSrS^I-tU*, fi^^ga 3 7 6 {i[U^ISBicn-;v 1 o 2 

T<£>?>-c> *-> 3 4 2 ^#@fetci@> ftmgn&tf - -? y'3 8 2 *^ff ~t& 

x = (WWP/L) * T 

t*4o Wittf, #JnX>t3 1 9 45<7>ft£ "L" * 76 cm ( 30 ^ y ^) , ? 
-OjSJK* 10 us/5- (tfcoT, #iDXM**%a9>f >OM-^O^C«raaT4 
c7)^6#) , * L*Cf^lK^feO*S "WWP" * 0-47 C m ( 3/16 jy?-) ft 

fn£, ftm$zfe&~y7 3 8 2 *^ff L#inxM*fc^iRSfjs*-r4B*Mii 0.0375 





ta x ft 




0. 0375 


10 


76 ( 30 ) 


0. 0038 


100 


76 ( 30 ) 


0. 0012 


300 


76 ( 30 ) 


0. 0006 


600 


76 ( 30 ) 


0. 0469 


10 


61 ( 24 ) 


0. 0047 


100 


61 ( 24 ) 


0. 0016 


300 


61 ( 24 ) 


0. 0008 


600 


61 ( 24 ) 
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^m-tflU, fit - y 7" 3 8 2 &fejT-$-&<7)K'g-r&mfflKMJ&-t&B 
t LV^ K^;Vf^^fi. ^ 0.0005 ^Jb^m 0.2fp^^ o 

ftmmfe 3 7 6 m&&t> ztitzvx-yi 2 1 tmm t fcisfc, h ? y 3 

3 4 2S^iln-jl 1 0 2S-, -?^3 8 2 &c£v>T*->£ it it 

tifSJE^cO— T J >^ 3 8 4 T>tfjvn-;V 3 2 8 <*> HUKM fc: — 

T> tf 3 2 8 W->t7 I- 3 8 8 i:l£? *l S B Wt-T^A^aL 

WJ£i"4 T>tf )VU-)V 3 8 2 ^±|Rj|:<7)^7=£:EnilI-rSo 
3 9 0 Cfc^TifCWlt ttLTV^o 23.73 g / m 2 ( 0.7 0 s y ) 

<7) 7, /•? y y T v Y *° 'J 7"n k* V > ^7 x ~f~BL XI 940f» ? 7s<D Lycra£ 

Ltc&m%t><oftmw-?it, m 500- h >/m©g^i»»i«) 9000 

aW3H-H0|«***4o ttie Eh1ert <^*S#W» 5,110,403^;:§j§^c$tL-C^ 
%> ± 0 temk-e, m 15 cm (6^y^) 5.04 cm cr»iH 

3 6 8 *^rT**^>"Cl4, *->»St±^ 0.025 mm ^^j 0.075 mm ^mgy 
MSo ^->^l*A*^fi$t^iti:J:oT, MfSfift °- 055 mm 



7° 3 8 2 Hj3»t* — y ^JffiiJ> *^^^S&<^|g(i, RVfr- flit? 
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3 -frit, jg^^^;v^rti5**^^^y Kl 1 2£MU HCidf^-cSW 

^/looi: mmr& *> r^st 19, 2 lt^ra^it cn^-f ) 

JSS'Srjfi^JSElS^SJi, WAtfa^^A? h'J-M^^/^'J Branson Sonic Pow 
er Company^ f,x¥"BTti-e* So 

i:l-L^@fe« 3 7 4 i:I^t^If©il^v^^?*JLif, HfrS^ l J: 
2 c7)#H^ia^#tJ^V^fe 378 <7)>ftte *} fcteffll-JUf, tS^V^fe 3 7 8 
fi^fe £ tL£ ? x. f 1 2 1 bmf&LX^&gf<DftM$Z&3 7 6 ^^®i$J* ii, 

M El^^/ilt, ^-LTJEfigK 1 H$i5-tu3t1-S J: -5 KLSrltfrwrfc 



L" t'^TJISlftt' 61 -76 cm ( 24 _30f 
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3 4 2 ^ffiaELfc^t-ti^^^^lilfejSJKSriiiiD**. f^SSfej^jBW 
tx^K^n-7f2 4 i^vj'Oi/i 2 i ^EPlJiil-^^^fi^^y i 2 l 

<£>^5j$JSK^£*S*, f Lt^n y f - > *ia Lfcft CfiT S *4 o 

> 3 4 2 coHI^iSJK^flJflJi-^ 1 o<7)#j£(i, -9--^^e-^ (@/^LT^ 

KTjk-tX 7 £ 1 IEc7)#R^lEiJl«JiL3 9 2 , 3 9 4 ^ffflt^itt^^ 0 lEgj 
"CWU 1994^ i H 25 B ^W-cra it 08/186,352 -^K 1133*3*1 

1 1 4 8 , 1 7 6 KS!|*<0#:- > 3 4 2 ^fiffli"^ £ t fc&g $ *LfcV* 0 

6X^2 7 1*, flt^fe ^Hi 7 > e ;i/ i }: ffif t ; t 1 1, i t , fit 
^-C0±WJx.f4^fB Ehlert 5,110,403^12®$ *LTV»4 «t ? & 

T> tf;vn-;v 3 2 8 (DmfcftM 3 8 3 _fcfcBBS3 *IT£ <9 , SS7*7 y ^ com 

st&i * ;v £ s^fe k w ® l ? i ^ K "(b m-f z>tzn>K'mmzti& 0 z<Dm& 

t> > * > y 7° 3 8 0 \t „ #f£2H^fe 3 7 6 is »t & * - > T > tT JVn - ;v 
go M ?) M B£ £ 0 t:tgLTv^ 0 ftot, *->»i:^LT#tlT^^ 

t^cii^iyi 2 1 fcjE^iiijpx. E>*H% & L^r#^coji^;v^r^*- > 3 4 

h v 7*3 8 0 Cj^LT-f ^3 8 2 KJEfcfcEPiJIII-fc^&JEsitS fcliffiJE 



(68) 



#g%¥ 1 0 5 1 3 0 8 6 



3 4 2 ep jp-f set § & o 

0 2 7 It jg^St^-V 3 4 2 J:n/h?<> fp^fe 3 7 6 ^fif LTV^ 
T> tf;vn-;v 3 2 8 LTis 19 , Zrtlte iot*-^7 ^ tf/KafflfcM?- 

02 6S^2 7 ^^"TJ: $ 2 o* fc|i-£*U2Ui<7>f1s*g5fe 3 7 6 ***^> 
3 4 2 , S tz\$T> tf ;vn-;v 3 2 8 <^RJ1U-:^ — fcltW LTV^&iHHili, ft] 

3£#^^7l 0 0 ft @SLtv^iin-;v 1 0 2 ic^fi-^^fRjn- jv 1 0 
•7714 4 f -Cffrili-^o I^B#^, — y 7 1 4 4 Jc*3lt&^te|p]n-;v l l 0 ©ffi 
mi 0 8 ?)T£M;§1-&o 3g«£iMi§^ Jf£ (t «?*#J**a»»?*L4^ J: 9 Ki" 



Wt)U<r>X V y KI^V? 1 2 2 7144 1*1 3 1 £ & £ ft 

&o Hft 1 2 2 it «P3 16 (0 2 0 KjfT) eymUmWIkmffifr 3 4 8 > 
3 5 0 ^:'/&ot^t(7)X^7 Kco/N^-Xb? *lfc£i»3 9 6S^3 9 8 £f£ 

0 Ol^l 0 6 <7>#fc8lt&fM-i&3 Tftjt^&W^faKWLTflS 
#lfofc3£|fr-*"*o 9x^1 0 6 4 4 K£lt&J±# t> ®r*#J®5 5 CO 

f^ffl i: =b-££i! LTM^ ^7 1 0 0fcft#3 *U ftjj#<DX\sy Kl 1 

^ 1 o©^Dyf-2 4 £H£ < ) o 

nyf2 4 jo v^T (t Wtltt<DX V -y K 1 1 2 iA3g*3UJg 5 5 ^ISj^fc 

ftif, ##iiije 1 4 ^Miufiimomiijg^rt^ i 4 8 210*1 7 6i:fiot^ 
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vcouft i i 2cii, /iooifc ^ ^ 1 9 4 £ ti 2 

is^TflJ^n- ;v 102 fcAgftSo 

t£@, * LT^Htl^W^i^l 0 OSffl 0 6 <D&& X ^<7>m^ t It 
x.tv^ 0 lot, Jfi-^fc^tLfe^i^l 2 1 nx^jH'(7)f^|iJI 
iriOO fcfcMKT* ^ j. 1 9 £ tzit 2 1 fc^)M<^S^|<^^fiK<^ja#*3* 

5 1, m^MlJW5¥*1«^4 8(4, MItl.iliP3 1 6 CPHP4 4,4 6 

<r>m.^) <DM<Dtt&<DM&frZti?zy *.y*l 2 l ft £31 $ tifctftS-effilS 

j. "7* 1 2 1 <^)S $ Tf-fe "LI" (HI, «««:£|fi[| i fc (4 C MD ) 9 
^^cOip§^& "WW" (132 0) *«-504^I^IK#O*4 1 o * |i*-*lJ£Ui<&-fe 

®< JlUfS^^^-x., ^7*1 2 1 ooifiS "WW" £^Jfr-j£lM 

Si 31^2 8-3 Oli, *HI^)ltl«©-i*M^/7LTi/^ 0 El 



(70) 10- 5 1 3 0 8 6 

1 3 £#HBi-& 0 3£*t^ i :/ 1 0 0 fi^r&in l o 4 frh^M?^ > KX «9 > 
^fp]n-;v 10 4 £>T£ifi3ILfc$&fc$&2 con- jh l o tfffifcn- ;k 1 0 2 t 
coK<0-^ ^"WtJltro ^2(7)^^^^ 1 0 6 (i^^^l 0 0 fclS-frfcS 

Fl 1 2 ti, ft^Mtt^^v >^ 1 OS^-^^ h 2 

x7*l 0 6 ^^IS^^b? tL/^^ 1 2 1 Hff^^fr&GOi; mmKWt)'BWMib % 

^a-yi 2 i n&mKfc} 100 %^rM^j 300 %5i g#wrs tt^o 

n - ;v i 0 2^^ 9x^1 2 1 {i^r&]n-;v l 5 6 (DT UrMM L 

TlEi:n-;v 158 co^B^SJilTSo *JJ£Lfc J; *) fc, ^^y + i 2 1 nfcf-rs 

fMKWU Il3in-;v l 5 8 Jt<r> 1 0$ flick jKOftZ&X-r — is a >K&\<*T 

2 1 <Dm%X-y KVXCOft? ^-?&oTE^J(?>BII"eMf £ *U — jic0 7 T 
1 0, t^tt77>^ffffMp D p* s 0 1 co 1 0 AStfl 0 B, 1^12 0 

|SjzD-;w 1 5 8 fiifS|n]n-;v l 6 0 coT^il "9 > ISlRin 

-JH 6 OH'^^d-jh 6 2 tco^^ril^T^ (^r&]n-;v l 6 0 14* y 
¥ - u- jv i 6 2 i:tt4 T> tf £ LTf <) » n-jn 6 0^f), 9 

x/12 1 fife[Rin- ;v 16 2 cO_b£SiiiL, #T >9 ffitf ^-r- v a > 1 6 6 

;v l 0 2^^Sot, ^x^^TC^^Hl 3 t:^tM'>^rA(D^© 

t -e ti^tKDftm* t - z/ a y k & »t & f^iRSS t ^io-cv> & 
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0 2 8 - 3 0 Sr#flR^4o l 5 8 <DMm±, miLU - )V<DPimcDl5i 

l2-£i£Kt>fcvX^ Io^?x7l 2 1 OH "WW" fclil**N£LTV>4n-;vo 
"L 8" Cl&oTff^lMl 4 4*-^A/-ev»4o 
^Ai fc(il^$l<£> 3?7J 14*tf4^<b£&lfl 1 <7>MI4 4 6 /6 s , |S3in-;n 5 8 

4 4 8 fi, £fit£n-jl/ 1 5 8<Ojm&^#Ht)fc->T, l^n-jK7)$llO ; '|2 
c«4 5 O&O* 4 5 2 ^3£Sci"ijfiStn->K7)gSi "L 8" £>Sfc 1 & 0* # 2 OflS 
5- "LEI" S^' "LE2" C f&o T# l/T * 0 

El 2 8X^2 9&&m-tZ>o -mcom\lL4 5 4^£E3in-;n 5 8<Dpm& 
e>(St5IOfcl«>^iiCT*«9 , D - ;n 5 8 ©41#iiifi 4 5 6 <?)1M (%J£ 
4 4 6 SU { 4 4 8 > &&Kgft4 4 4 W^ffiWtl? tltV^^V>^4 4 9 £^ 
tf) WLT") 1 2 1 * Lo^«9 i:!R5IT*o 

0 3 0S:#mo n2<D&m4 4 8f±> ^5X7jfc|i|!wafi#t^n* 

||j 0 r fl t> <DW& \t 3 ^ *f- U v h W ^ * - ^ U - <7) Plasma Coatings Inc. 
^f)AffM^ 0 o-JH 0 2, 1 5 6 . 1 5 8 , 1^1 6 0<OJ;?^n- 
)V<DftWiUn<D'p-% < <b & JSJftgBSJ^fc 4 L^*JRli, ±12 Plasma Coat 
ings Inc. ^f,I P D n ff 936^ L,TA#*rt&-C* & 0 

±jfcLfc{£fl!:/n.fe.*£fl»fl5 LT#fe*L4tt|g4 4 8 (i, tl^litSaL 
T^S^7>^A4tSi:ftHL^fe4 5 8 fc^t^&IU fc^ffi^lUl^ C te 
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l o£>n-/P3&>e>SII<*>n- jvMSMpH-M&e 1 ? j. :/ * ^ ffi fcjfc £ 5£ fi^ 

4 6 0 £-^A/-ev>& 0 

Tp|R?*LTv»4aKi; t~ y 7 n> * v x.?- \s v <o a *> H l »i *Lj£l_t oJWiSSc 

i/l 0 OWE, — jRASfcWt, i: ^ f> ^; 'J y n t 1 V > 7 7 ^ v 

^h*^TT4 23.73g/ m 2 ( 0.7# > ^/sp^r - K) <£>^ii<0#?L® 7, > j}? 

F*°U :/n t: iki'THo \ 0 6 A*— -7^1 4 

4^3tAT£Et^, I^DJ: 7 ^#I4<7)^J<7)S^^ 1 0 0 J-#iJHi-& CI £ 

HI 3 0 (4, WAtf ^i^rt<^> 51*0)3^ iot, 4 fcliWiSi"* n-;v l o 
2, 15 6, 15 8, ifclil 6 0<7)tR3H-«toT3l^*LTJ8a^*33tL?t^^^ 
12 1 5& S MI£ 4 4 8 Cff Lfttt ft* t , 4 5 8 l±;*r« > >K > ■f y K 7 s. 7 
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tz < mi&±Kffitzk>& x 7"?) W« ii t?^i^i: b /; o T x 7'<?) 7 r ^ I 

7x7*1 2 1 OigU 6 4 * 5 tl 4 4 8 <7)TfcEB3 *L2> =t $ fc, £&3aU- JV 1 5 
8 <7)^4 5 OX CM 5 2 $ tflffti/^o Z<Dtz#>, » 4 6 4 fc$3V>T\ i (± 
^^ia^^^T^x7*WT^'Ett^^a^4 5 8^ S4 6 4<7)M^fifl^ 
t:j3^T?i7xyt^f^©t\ ^ijttS! 4 8 , 5 0 , 5 1 «S o TiTO A 
t> a £ ipg^fi JRItTj C^LT, t4 6 4Ci5V>T?x. ! ()7x7*^ ^-ffi 6<j * £ 

H3 1 JdU ?x.7(Dm "WW" ^oT^x^c^fflt^^W^T^l^ 

\f1£ m K % Jg f S T IrI i <7> J± 77 <?5 * 25U 69 * f tti £ U L T V >4 0 

7x7 f c7)#fiU 6 4 HiSlt* 7 i^fc2jn*3&iElJt:<&Tffi§ffi;£f±, "PS "WW" 
^4^£M^<£> fil ct *LT^*iilI*^:^)BE^js&^, 7x7" 

"E" ^ Ufc^fty^ >"C|c? tlTV»4 0 

f*ffV~>' " E " cotlii, 7 x T^^ipIS ^:{iCMD^7n^"P&I^7 ^-?<DM4 6 

#i"&o ±aL^t£(7)tl4 4 8 ^ftfflL, ±lLf^x/^0MI] 19 - 92 
k P a (»0^^ 80 ^ , 0f t< 1-25 k p a #S#& 3.74 

k P a (A&^bTb^m 15 ^ y^-) , &t)U£L< 2 - 49 k P a OdcftT 

5 % fM RB 3 *i £ 0 *> L*»4* s «t >5^v«4 4 8 4 \t i> 

i/T"Lf:*l7^ ><7>— SBKi3V>T\ 5^77M 4 8 , 5 0 , 5 1 ^7 x 7>ft Kffi. 
t fl tztk<D 7 x 7" & <7? n - jv f ± , 7^7^ IM n - 

L^^^7x7 f (OCMD^7n(7)^S'tt?rM^1-^c0^^r^I^MIl4 4 8 ^LT 
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£ i tiff 4 Lv^ 0 foT^ <Hn-^i 0 2 , 156, 
1 5 8 , 1 6 0 , JIT 1 6 4 «I4 4 8 ^^LT^Sit^Bf Lv^ 0 

Ii:^Btf)l^ x^«4 6 4 fc <m-fi-*-;fc«R 4 4 8 ^2 

t> 2 o(7)o-;vffic7)^|^ (pflx.W\ 4 6 6 fc#»t* «t 9 ft) £^fr i £ 
&&c\L* Lfco WJI^ n-;wi, Wx. i7"l 2 1 £ 1 o<^n-;v 

^ri 2 1 ftK#44T&3£#ftli§P<0|fc^t#^U WioT 

4 4 8 ©i^^«i:tSit^<, ®*?W#?)J: 3 fciittli&SI 

&±<D^m<Dmwfrh, &m l & #m n-jv^rA outfit «t ^ 

m& K ft o t> CO £ £ i)K &>TK ^^'W^m-Ttz *b i:tl Lfzv — ^(DUSl 

^x^l{)0l±, HI l 3 Kj^-f =t $ MSIftn- jv l o 4 i:i3^Tfta|#tA 
<9 , ~-y-f\ 4 4Ci3V^Tn-jH 1 0 \* J: oTS)tn- ;v 1 0 2 J'SPL^tt e> 
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is^X, ^x^WCSIM^V^Fl 1 2 t^IH^&J ft* 0 IS^^ftfc^ 

H£*o 

£Mi#^-«J&n-;v 1 0 2)9^, ^x/Hl {±^fp]n-;v l 5 6 ^ L 
T^r&in-;v l 5 6 £ jfijfc n — 1 5 8^i|S}l£ft£>o ft4n-jp l 5 8 _h?> 
lot 7t(i^-ftjeJL±<7)f^lK^-r-^3 ^K£V>T\ ^i/CMLT^ h~&Z>ftWi 
i^Wtt £ ft * o ^^^{i|S3AO-;n 5 8 3^P>3telR]n-;n 6 0^I?n& o 
tyWWiit^tztbOT y \£)Vt LTfiK n-;p 16 0 CMLT, t> v 9 - n-;v l 
6 2 K =fc o TUP HP 3 1 6 Bf 3 ft * 0 ^cv^-C^^y^ 1 2 1 ti^Slftn- JV 1 6 
4±£MU iff 19 ffltf^m 1 6 6^5l£fif3ft*o 

p a n c7) j; jj ^fficoMp D n ^^-r*^^#^^rffl-e^** 0 J^T^Mt^. ttffi 

fc K SJS 3 ft «t 3 o 

J^Ttc, ^o-yf^^Et^il^v^, HI 3 2 - 3 8 $*#1LT^ u 
y 5 KDmnKM~t2>W&$L&*3LmL, S 3 9 - 4 7 ^#1LTS1 
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m 3 2X^3 3 K\±*$&m<V$>&WtfmZ tlX& *) , 5 3 0 X*7F~t&W 

ii> SI 1 cD^|ffi-e^Ep 5 3 4 W^lftH^ffi-SfittfeL^^- ^7 5 3 2 S 
2 <7)iSJK"e£;frl 5 3 8 ^^r&J^Tttfi-^^rAttffl^^^S 3 6 £ *l <*V* - y 
5 3 2 ^SfiSi-^o il5 3 0 OlS^^EttfOli, 5 3 2 

0CTf^^M^# 5 4 0 &fltx.TV>4o BI3 2&^3 3 t^-Tcfc 3 fc, 
5 3 011, Ifii^K^tllfS 5 4 4 »c^x.4Kib¥lt5 4 2 tfx.T^ 
So IEfjj¥l£ 5 4 2 fi, 4? 4 <tU o<7)[i]feRrf^^RfF^IEfil#*5 4 6 
^> Mlgft^S 5 4 4 < t & 1 *3<Z>mHffltfe%:#PlJ&&MM& 5 4 8 £^ 

Ay-TV**,, teffl*, #FTOSEt&l&*5 4 6 {*#TOMifr#if£5 4 8 ti^LT 
HI^U W.mWt}W5 4 8{±^»3A#5 4 0 ^@S?^S o 

^M#fi^#5 4 0 <7) L 7t «Mi , ^^^7h 5 5 2 KgMScS arCV^fc^fc 
< H 1 ooi/iJH:^^ > h 5 5 0 x.tl/^o ^jHI51#5 4 0 <7»^ JV 

■fe^^t y y 5 5 o a, «x.w;vK fee, ^-so^-if. Sfctt* 

2i:gSTI. l lt^-ei^o i/i^W > h 5 5 0 it, ^JV-fe^ 

> h 5 5 0ftWyt7 h 5 5 2 ft <M HtW S ft 3r - K «t oTffi77 

y^7F 5 5 2 K8M5bT4 £ t ^Tlio *l&iK<7)^S 5 3 0 cofficolt 

[13 2 73.^3 3 t^StLTViJVi^*^^ > h 5 5 0 it, ? K5 5 4 

S^iO*^'? FK^G£ft$fo^^y F>f)S^i:#^l5 5 6 *^tfit 
5&<"C H 0 "y j- T'gPti* & aiTJ v- -V 7 h 5 5 2 KgHSc3 ftTV> S 0 yiJHr7*7 7 
h 5 5 0 (D^rmit, ^3§|3fiSr#5 4 0 Lv^m7J> XCfifgatS ft&^ttfeb*: 

7 5 3 2 ^^X&l^K^m# LTSMfcL J: ^ o Wittf, 7xjv-t!?^y 

h 5 5 0 comm^y K5 5 4I1, fa 20 ° ^SgjjjEj 340° KJbtzZW-UFlW&iUlS 
5 5 8 Sr^l"* C fc^T^, i^lRltt^iWft? 25 mm^^J 305 

mm (*& 1 4 yJ-Jb^m 12 ^ y , iHMf±$J 13 mmMfe 512 mm ($j 0.5 

>*7bM1fo 20 >f y^) -ciJ 8 mTJv--^ 7 h 5 5 2 T^'BScf & t > ^Mffi^l 

#5 4 o t±^ep 5 6 o -c^-r^iflifcT&fr^&o »M^y K^^fflspgat^^® 5 5 
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8 ($lri£ffii:# 5 4 0 (D^M^mUW f±, ^ V- > 5 6 4 S-l^SBV- > 

5 6 6 ^Maii-&jg|[a«5 6 2 CfioTJffL, ^OjBI» 5 6 2 £E& 
$JPC«9 V- > 5 6 4 S^y- > 5 6 6 fi, Sgfflif 5 4 0 P3 3M£ ^ 
1 5 5 8 **^ffi'4Miai&f&<^l38jii"4-fe^p< > H- «£ otlg? *L4 0 

ffiSfr#g 5 4 2 ^^^jfi^Jti. A*yf 7 h 5 6 8 fcSMBcS ftTH* EUteHT 

tb^^RBSESijft* 5 4 6 £^-A,-cv>;g> 0 miekj^i* 5 4 4 com^^M^jii:, m 

&o ^~>^7f 5 5 2 f;)U iRMl«¥ 5 4 6^^RfF^IES)«^ 5 4 8 t 
MLt@^?t& «fc ? l'A7a>"V7 h 5 6 8 fc¥frC**j&*, AAv't 7 h 5 

6 8 a&* £ # "7 -fe y h LTV»4 fl IE1j¥S5 4 2 fi. iS^&^T 'J > ^^ihLTA 
TJv-Y 7 > 5 6 8 i:«i:il?tiTt^t|I^#f>o feofteffl*, mtfr 
W 3 A7J V-V7> 5 6 8 * Elfe £ A7J v Y 7 h 5 6 8 ^PRB^S/H^ 5 4 

6 ^ia^^-&, ffi&tt&s 4 6 i#}±MiEfii«^ 5 48. mjji'vy > 5 5 2 , 

^.»3i#fl35:#5 4 0 ^ta^-Mo 

ftftLT, H^Ujt*eil?lt5 4 4 {4, ft* -> Y 7 h 5 5 2 KB^Sc*" * it 
fc>*) Ki/W ?~/^y h fcgSRS *LTV^4^pg^%tffildft^ 5 4 8 £ 

-C^^o r-/>^yt7hj if*. ffii&3M£5 4 2 ^teJjfS^^v^Sr^t, 

ffiTJ v-Y 7f 5 5 2 Cx^jH^felt-S i t^"e§ £ 2 oc^-gH^^S 
0fe¥f^r7t7f^t*t^o y>7^y^7M±, *P3^S&** 5 4 6 
#P3WSEfM*5 4 8 t «^LT0K?*J «t 0 Mvt 7 h 5 6 8 fc*Pfr 

A77V--T y h 5 6 8frh* yJzv h LT^£ C ftffit&^g 5 4 4 ii, 
v-Y y * ->ir "7 h&tfdJTJ^Y 7F 5 5 2 ^^jL-PtLSfjKS ^TV^yt y 7 -> 
•Y 7 h^^cOta^^T-^^^mTJ 7 h 5 5 2&0 ? SM4#5 4 0 fcte*.* 

^Jx.mM¥, v^JVf, 7^7^jvK 4 3t(i 

-€-*tt><£>i&^;b ^ fc, ^5>If &~&v>Tfi£r£a<7)7 * - X oo fa ft t # tr 
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HbK&ME.±Lfo5 4 0 ~%.Tf&MMl^WL 5 4 4 co 1 oco, J J4ft# £: LT 2 

4 A, 3 4 B, 35, &0^3 6 fci^-f 50<Z>igifi 5 3 0 f4, £;EP5 3 4 -C^^^IrI 

1 ^itttM LTV>*#;£1&#fl-5 7 0 <D j. ^co^liS: L fc;"?- '7 5 3 2 
$r$^l9 . 5 3 2 £^EP5 7 4 -C^1"^[nmfl 2 <^>^jR^fr L 

TV^$Atli^/x7*5 3 6 i:fejlt4o it5 3 0 <7) HI^ Lfcfffl 14, '7 5 

3 2 Sr^ttTBIiS'*"* 3 o <D ~y x. )V -tr ? * > h 5 5 0 (0 3 5 $.0^3 6 I- 

5 5 0 A, 5 5 0 B, 31^5 5 0 C"C^T) £"fl ;t T & 0 5 3 0 f4, S3 

4 AX 0*3 5 t^1"4 7 fcHfJWg 5 7 6 £MMRx.TV*;&o 5 7 6 (4, HI 
feji^^^Sr 3 *=><Ol$LUWl^WL 5 4 4 (5 4 4 A. 5 4 4 B, Sff5 4 4 Cfv^ 
i~) ^{5x.2»HI^¥t^#R?BIKll«^5 4 6 *^^V»4 e 5 4 8 A, 54 8 

b, 4 8 c^rtsiCTf£&#raBMiM¥5 4 8 ^^frtii#S 5 

4 4 (4, # ;v «fe ^ ^ > > 5 5 0 £B$te3-fr& 4 -5 KfBifc? *LT^2> 0 

0 3 5X^3 6 4 , #yi;Hr^^>F 5 5 0 t4 5 7 8 A, 5 7 8 

B> S!>'5 7 8 C-C^1-|eM»-¥ y Y 5 7 8 fc&ScS *LT^* 0 7 h 

5 7 8 5& s lSH£i-*> m&'f&^M&yLfaS 8 6i4^£P5 8 6 -C^TJjfiiK^T 
-T^o teffltK ^tl^tico v^;V-tr^7 > h 5 5 0 A, 5 5 0 B, S^'5 5 0 C 
^RW^M^ffi 5 5 8 {4, Sr^X 19 V- y 5 6 4 JSttflfSSIV- > 5 6 6 
&J^IIS@S&5 6 2 fc?&o"CjfeffU r<0Hg&5 6 2 §-I£tl> 0 SIX *) V- > 5 

6 4 X^jiV- > 5 6 6 (4, 3tej£ffi.3i# 5 4 0 <D^-% RaMfc^ffi 5 5 8 j&*jtfr 

El 3 515.^3 6 t'^1"4 9^3 oi^ViM^ > > £#A,-CV^ tUi\ 
*^>> 5 5 0 (ii|SSHaat#5 4 0 ^$liii« 5 6 2 (Dm 30 #2g& 120° (- 
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HI 3 4 A, 34B, 3 5 , 3 6 Km~r X ? fc, flfeffil&^gli, A^Jv- ^ 7 
h 5 6 8 ^«^c$ttTV^HI^nrt^#R^ 1 IEa«m5 4 6 £^A,W& 0 #M 
ffi|&^lt5 4 4 OH^^IfiffiKi, 5 8 8 A, 5 8 8 B, 1^5 8 8 Ct^titlb 
y>^yt7h 5 8 8 KSSES fiT\t*& * HUfSBrt6^P3B*KSfr«* 5 

4 8 t^Wio ^y^7> 5 8 8 14, #TOIEt&M 5 4 6 

y 9 v-^ 7f 5 8 8 £[H^£-M £ \j3 s st 7 h 5 6 8 fc^Pff"^ 

¥5 4 6 ^', 588A, 5 8 8 B, M5 8 8 C T^f 3O£0y>7^y^7 h 
i:^*lf*LgR3*LTV5i 548 A, 548B, 5 4 8 CW3o<?)#R 

111 3 4 B K^l" «fc 9 5 4 4 (4, #3> * ^-/t7F 5 8 8 A, 

5 8 8 B , 5.1/5 8 8 C ^ £ CO * ^^SrMjtT £ UNfrV ■V 7 > 5 7 8 A, 

5 7 8 B, 7 8 CMS*., f til: i otiltS^L-y t 7 h 5 7 8X1/ 

^Sfi3Z#5 4 0 « fci£>H, y^y^7h 5 8 8 & 

^ 77 h 5 7 8 fc^-tl-PftgMBcS *LTV»* 1 fr<7)ffl «t $ fc&jg^g 5 

9 0*lP#tfit^TS4o LT, ^£^3^ 5 9 0 ti, IeIIS J-^ )V^£ 

jvk ?^r/^jv>, JfeR^i^^^, i fcli^-frfcoffl^sb-e:?) «fc 7 

IP, #fxit^I£5 9 #jj[[K)^iS^^b^^^^^P»2 c07^(7)tlfflK) 

^RiWmiHT^o #feii^f£5 9 0 (4, ±&LfcJ:5 ^^^if 
H^v^Tfi^^M^^colMT^ =t oTMSti-* i/> -;^y^7f 5 8 8 310*11 
i7t7F 5 7 8 P^Scf J£t **-C % £ o Mx. If #fSit^i£ (4 , v n^ylf 
7 h&^IWpkv-^ 77 M*lc7)^r P#A? afc^r^t-J: otiItSy> y ? 
->^77 hStf^t 77 M-ME^tLT ^£ i 2t<?)*B*i8 toft** t 

MK)^I£5 4 2 te, iS^&^Y 'J > ^Sr^hLTX^ f V 77 h 5 6 8 fcftijlft 
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t7F 5 6 8 £H]if££-ii:, A^yt7 1- 5 6 8 {±#ERBI£iM^ 5 4 6 £035 £ 
fEKj«J?5 4 6 i#(i^ii-r^MIEKl«^5 4 8 A, 5 4 8 B, RV 5 4 8 
C ittfe<7)#^:g#:{i[Wl J ^>'-r 7 f 5 7 8 A, 5 7 8 B, 5 7 

8 C&^v^JV-b^ > h 5 5 0 A, 5 5 0 B. RZf 5 5 0 C £r 0 £ -£ & o 

4 8 *mm-rz> itcioT, » i cD^jK-e^f-i-^m^L^/^-^ 532^$ 

^4:0 3 7 Kyjk-to m^<7>£ 7 K, 5 4 0 SrffilH"* * 

(*«ffi3*L*ffl*l&9*R^IME5 4 6^5 4 8 O * £> > HSeSfrrt:^ 

co Cunningham Industries, Inc.frt > 9#X't& Z bib % -C% & 0 ftf t LT, 
1te9*P3^«*<7>-by h^®iti"4 £ J: ? o Wx.tiN El 3 8 Ktj<-$~ X o 

13 3 7 Kyjk-t X i ^BtIMMIO 5 P^;v£-^tr 
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= Li+0-5 (bi+ bz) (L2-L1) (1) 
R =Wffi/ 2 k (2) 

I- ^ 

R = flil^j&<^# (mm) 

ffi^t =mijm%Lmm<DT<7>wm (mm) 

L2 =&iskm&ifcV>M^i&%. (mm/it)lL) 
b 2 = £&fci3ttS K^;Vc7)^ffB#M (Jft*}jgL) 



0 inslow = 2 7T b 3 ( 3 ) 

6i infast = 2 7T b 2 (4 ) 

(9 inaccel = 2 tt ( b 1 - b 2 ) (5) 

0 outslow = (Li bs) /R ( 6 ) 

6i outf ast = ( L 1 b 2 ) / R (7) 

6>outacce1 = [2 (bi-bz) (Li/2 + (L2-L1) /4) ) ] /R 

(8) 

tejSJfc=Yi = ^outs1ow/ 5 ins1ow=Li/ ( 2 «■ (R) ) (9) 

itifc = Y2 =6" outfast/ e infast= l 2 / ( 2 *■ ( R ) ) (10) 



jmsp aiMi * & *: ^ -r i t o t v> * o m^mi- fmz m^-r & & 
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v accel =A-Bc 0S (C^) (11) 

I- ^ 

^accel =^fft^(7)tef ©i^i LT^it 

A = (Yi + Yz) / 2 (12) 

B = (Yz - Yi) / 2 (13) 

C =2 k / 6 inaccel (14) 

Rdnven gear=Dcenter ( 1 + jy aCCel ) (15) 
Rdrivegear = Dcenter Rdrfven gear ( 1 6 ) 

Rdnven gear =#RBMIElfft¥<7)#@ 
Rdriven gear = # R ^ lEtfrft ^ <7) 
Dcenter = 8? W fig* 

SitCJ:ot, S (15) (16) LTti ? ^ » )&> ffi *ft * 
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0*5 4 8<^*&SBJ±, m^"Brtl^^^l?IEA#5 4 0 ^MJS£^°-^ 5 3 2 <D 
llJ*3$JK^*®^^#L<*I^L^^fe, S^<9V*-> 5 6 4 (I3 3^t) 
H^v^T^bTt/^-^ 5 3 2 J: ? M^ft ^ l£ft £ ft & 0 IC, #R 

f^ft^5 4 6X^5 4 8<£>ftSl5fi, H^nTf^^Mia^fr 5 4 0 ^\ $M V- 
> 5 6 4 ^f)^ 1 /- > 5 6 6 ^MW&-f& t, mfcol 5 4 0 

r^ffi&jau kit, mmmm^y K5 5 4 9? pg gutfc^m m 5 5 8ia 

^SSi'LiSltfcb^^^y 5 3 2 Wtfc&S - > 5 6 6 K&^T^A 

j&stK&MMK&i, < «t 9 KKtM - * tt^n, ^^na3i#5 4 0 <vu 

Mffif^ ^Bffi5A#5 4 0 <D&% < t 4>^J OTirS^} 300° cO@$£, SfL<l± 
ft lO^ggjfo 300P <om&, f LTifJit L<l^ 120^^^j 240° <o®fcK 
tofciSflSl*) 5 6 4 X^fejSIV- > 5 6 6 K33V>TI4^J?lftfc — S&KiHtJI 

$ *L£ 0 ^M£#5 4 0 V- > 5 6 4 j5>£>*Sj§| V- > 5 6 6 ^ 

*b 20 : l, ia< f±^j 0-9 : i;!rS#b 10 : 1, «t V)MS L < 0.9 : 1 

tim?^7 5 3 6 fcBBfi3*L4l$<a^@!jft:fc#5 4 0<^MJKt, 5 3 

6 4 K&^TffiUkLfz^-y 5 3 2 £-ff&*b;i, /^7^7*- s / 5 6 6 
-f&fztbK, Mx_t±\ 03 2S^3 5 Ktf~$~ X v F5 5 4 £#A,-C^ 

So #3&^#5E?)ffi&~ jS^Tfi, lift £1^7 K5 5 4 ti, Jfc«£lft<ftffi<^:8i£^ 
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L, 5 6 6 |:fi^t/^y*fAtl)fl^i^ '5 3 6 K®Zn-f&$$Klt 

y KldU WAlf««^ 9>7\ m^^>7\ »^(C^9>^, £fztt^Hh<r> 
tr i t § & 0 

^ffi5 3 0 <£>a*<£>Eii, El 3 2 K^cf J: o 5 8 0X^4* 

p°^ ft L3>^t 5 8 2 SrMK'WM.* i t ^-C 5 ^ So 5 8 0 

V) m L3V^ 5 8 2 ti, 5£A *WB ^ 7 5 3 6 ^t^Ho 

y $ «fllfilS3?S*31Jl#tt4 fcfe^^ffl-r* it^tHo fe!>oS^« 
J3»lp a p<7) «t a ^Mfi, «^.tf, IW^llff 3 H# Enloe^giffg^ 4,704,1 
16^ 1989^i^l7g^ Meyer^c^^giff 4,798,603^-^ 1987^12^ i gft- 

Boland (T)* g#fpff§ 4,710,187-^ 1988^ 9 j§ 13 g fl- Proxmire 
fpfjl 4,770,656^ fox? 1988 9 0# Roessler £><7)^g#fpfil 4,762,5 

#^ffiH33V>Tii. 5 3 0 -C^-T «fc $ ^Sfii4> «v>J&Ti3tfO, SfcJi^T 

^- 5 8 4 ^t^t^o t° tzitM^j-J 7*'^- 5 8 4 (4# 

# ^i7'5 7 0 *Kitfe L y 5 3 2 K-m If U i tt £ 75 3 

2 WtgflfclJ V- y 5 6 4 t~£mTjf£jtfci#5 4 0 ±t-SI#&3 *L2> 0 feBlfi^lfr 
5 4 0tim&-fZ>K^tl~CM^l3tt<7>^~y 5 3 2 Ji, !8t5l £-£t>*frjg|^ * K5 
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5 4 CJ: otfegfi]i#5 4 0 ±KWM £ ti& 0 ©;3I(4, V- > 5 6 41: 
£>^T#§£StL, felV- ^566 K33V>TV?-y 5 3 2 * $A Jtffl ^ ^ y 5 3 

6 ^sesi-sNF^jiM#?*L& 0 i^otiKM4ft5 4 o zm&z^&mm^ 

g 5 4 2&y f MIEfjl^l§:5 4 4 (4, 1 jltOfflttW4#RM* 5 4 6:5.^5 4 8 
Sr-frtro Ji&Lfc <fc ? K> #Rii*5 4 6aE) t 5 4 8 ©*8(i, *HM$5 

4 6 , 5 4 8^^M»3A#5 4 0 * s 0J(Si- IWMO^- 7 5 3 2 

5 4 2 |:fiV»tH?!t^^A- '7 5 3 2 ^#^^ 0 TlSMIS3:# 5 4 0 co^ 
ffi«(4, W5¥t?W<7)/N^y 5 3 2 ^^iv*- > 5 6 6 K*v»T^xr5 3 6 K 
BBSi-S^H, ifSMS nii^t^^y 5 3 2 CDiSffij^Aftffl^ ^^5 3 

6<7)3®jRj*^EHe9^^< £ "9 ^^2ct)— s^^ffi^^^bi--g>o #Cfc, 3* 

$Atlffl^i/5 3 6 t-@Bll £ fl%> MWjjffiV'*'— y 5 3 2(4, i i4 

?LJC&0 f ##?LJJ-7 ^ 4/cf4g£^, *l t> * ;k 4fcJ4J£— 4 
^#^-(4, «UtZ*&*Tt^ 4fcttffcW:Mbi*rt&-C*i£ t HK, ^ft*b 

x_ff, ®Sfc5l£#tfU&#3ftfc9 3*- H4, 13.56 g / m 2 ( 0.4* y 7, 
/n^- K) co^/^^#^ y°u\d V^ct) 2 ■o^^-v^-^nrt^e t , 

^ ft ib <£> N ^ , Mft^<^M#tf*I<7) Kraton Wt>W<D £ *> % * >^ Y 7*v ^ 

6 ttfl-^^ft Lfc^l/^ K i: ^ * 4 o tefl^OJB (45 1 § # If $ ft , -c 

zfu \Lvy<D2 ^com^mti'\iMK^^^ii^co-^\ i ft <E> Jg £ 3iy& S * 
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H39CI4, 1 3 C/^tilly^fACSi L/t ^ n y f-^ytfft^ -f 
A 1 5 9 tlTV^So Ht^co «£ ^;^n ?f^||f7yXfA 1 5 9 (4, 

^EP 5 3 4 -c^i-yjfPi^^ i (os&Bttigfr-i-z,*? x.rf<o/*-y 5 l 7 o t Ltl 

ScLfc^-y 5 3 2 £*t£><£)^-^ 5 3 2 * 0 2 0 fcjSI^UXfi- 3 1 

9^^11-So #PX>t 3 1 9 {4> ^EP 5 7 4 ^ 3 flX V»4 #|rJ 2 ©jSJS-C 

S3 9-4 lSr#M-ra 0 SI*"* - * 1 7 0 (4, ^/r/jK^fy 
K^'Jy'nt^y ( 23.73 g / m 2 ( 0.7^- > x/^F^-Y- K) ) comiR^m 

2c7?S 5 9 2 AXV5 9 2 B t, £ *L £ <7)Jg 5 9 2 A , 5 9 2 B OMKSMIHJS 
£ tlT\f*2>Wjj#<D%Hk<Z>X K5 9 4 ttf^fc&o 5¥yt7$"f4, >7 ^ "7X 1 7 

cm ( 0.625^f>^) iK§<e>^ j. y-C(4, ^ &5¥;fr'ttf4, vx/5 1 7 0<^#i* 

0 3 9 n^i-^J-e(4, B$«^ti 5 i 4 o 14, 04 2 n^i-J; 0 & 

|Wl4»^ 7 h 5 1 7 8 S^ltifciRSIaglf 5 1 5 9 CioTjjf? *L"CV»4 3 o<7) 

5 1 > &0^«P^'ftWfff 4 8 (4, F4iii-&Pr?iP 3 16 (PggP4 4, 4 6 

?tt, 5l##tf?tt7t5¥ytJtt^^{4-e^^tiPHP3 1 6<^»<^*tSISt-«t*iiBa 
-r&7arpmK|p]£tL&o #51^14^4 8 , 5 0 , 1 (4. M&teZtlfcV 

i/l 2 1 <7>*S\f1Sc "L 1" (HI, iffi^l^lSfcliCMD) WjsSi-*^ 
^■^(^ipMvf-fe "WW" (02 0) SrfltSUi^fafctftf* 1 o£fc|i*-*UsUi<E>-fe 

#< KlfiTJ £^X-. 7^7*1 2 l<z>*g "WW" £*$llftKI&lft$-Mo 
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1 3 ^#ffi-r^>o St^xyi 0 0 {4^fo]n-jv l o 4 tf> ftfeS 9 >f v 
^[B]n-;v i o 4 <9T£j&3iLfcflfcfc$&2 <7)n-jvi l o tffi^n-jv l o 2 t 
<^>WO-y TW^iitfo 12(7)^x711 1 0 6 ia#^7'l 0 0 fcJB^fcS 
*U #7J'|£.X V '7 K 1 12 {4. ftjHM&fc*-*L£>tf« , 7*9 > 7 1 OStFf-^ > V 2 

&4tL£> 0 JfcM Ift K ti, #±?'I4^^}4, ^x7l 2 H«|^x7*l 0 0/3. D 5 "^ 
x7l 0 6^f 3 Mfe?tl/Ox7'l 2 1 CM? *l£<£> t ^B#^#irft^if7^ 
^x7l 2 1 fiCM&t tL-S^tC^ 100%^,^^ 300%gi|t#ia ! ?tu 0 

^i;'!4«^n-jv 1 0 2/5^, ^x^121 (4fer&]n-;v 156 coT^ilSL 
T#fl3io-;V 1 5 8 comnKMM-t&o ffii&Lfc «fc 3 ")x7l21 
ftSIti, fi3Zn-;v l 5 8±co l of £f4^ftJ^±c7>fi^^-r- a >^^v>T 
^x/1 2 1 c7)fStJ^>' KV^Og? ^?&oTiI^)c7)Bi^-CMf £ — 5S<7)7 

IfijZn- ;v 1 5 8 ^x/12 1 (4^fp]n-;v 16 0 (^TSrii^ , ^fan 

-;n 6 0H7^-n-jn 6 2 £ <DWI£iii3&-!-& (|SfB]n-;v l 6 0 14* y 
?-u-)\>\ 6 2 fcfcf-i - * T> feT JVn-;v£ LTf< ) 0 £ 
x/1 2 1 \±&\n\u-)V 16 2 <r>Jt^MM.L, #r *) ffilfT.^-v' a > 1 6 6 ^it 

EKHl 3*#flRT*o 5?7Jtt^*4 8 , 5 0 , 5 1 (4, ^l^yt-f^n- 
& $1 x_ fdf 7 > tfJVn-jv 1 6 0 ^fcv>Tf^lt£^f-r&KJ4, #7'5>^?i 

BfiJt n D n £ tMDftm* T - *S 3 y K *3 It 4 f^*5?3(E t ^"M o T V> £ i&S?*** 
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J^T<7)^ ^ 1 7'i|iIc7)J|2li^f!Jfp-|-^^*c?)v'y! t 7 v Aicfl LT HI 1 3 1-^1"^ 
9 >f > K Hiil L T Ui^i" £ o i Off L V> 5/ X T A t >7 j. "To (@£ fijf fff & 

IE 2 8 - 3 0 &#itl) 0 jH3£n-;V l 5 8 £>JS*ftli, o - JV<7) Rjg) <7) (5 
l3?^#:fc::bfco"C\ 10^x7*1 2 1 <Dm "WW" KtSlJfcNSLT^* n-;V(7) 
"L 8" KjBoT#WStf4 4 4 *-&A/-CV»4 0 

4 4 8li, ffii:n-;v 1 5 8 e>J3IS^#Kfc>fco , T\ fion - ;K7)H 1 XEFffr 2 

<0^4 5 0M4 5 2 Kv&&'TZ>jgiJLn~frV>&-& "L 8" <7) $ 1 31 V $fc 2 <D f|S 
^"LEl" XV "LE2" KI&oTftlfTV^, 

0 2 8Stf2 9*#RRi"4o — 5ft<£>i&31?L 4 5 4^ffi3in-;H 5 8 GDftffifl^ 
h^lcotHstyKMZXid *K n-;n 5 8 <?>9\Uf&&%M 4 5 6 («JR 
4 4 6 RV4 4 8 , 1^:1^4 4 4 C0^ffi<?9%fejgt? *LTV^V^^4 4 9 

B3 3 0 *#flfti"*o ^ 2 C9«f4 4 8 fi, 7°7Xv| fcliiwSfi##7'n-b 

^ £ o i it £> c^MIl f 4 n if> ^- # y b fY\ y*~?s*V~<D Plasma Coatings Inc. 
5^^A#flrt6"C*4o ;n 0 2 , 1 5 6 , 1 5 8 , 1 6 0 J: $ & n - 

;K£>fMSt^®<£>4?£ < <h fcffliRg|S55^fc L^%fcJStt> ±12 Plasma Coat 

ings Inc. ^^t n D n f^ 936^ UTX^BTtiT* *o 

TV^^7 ^AfcffcBKttra b7t^fe4 5 8 £"^fr?F#imi&^ffiOjUli^( te 



(89) 10- 5 1 3 0 8 6 

4 6 0 Sr-g^-ev^o 

ilit!4 4 8 <7)iEfii&'l4®fA, f£ffl««, & ti £ Sffi « t ~ 
1 K^K$cm#)-e$>2> i H$f ttS it^>, J K^-/n°- 

fS^lSfflt LTJi, i|gfan-;n o 4 "C^ £ tLT^& 7°n -b^ K A<£> *j 
^7*1 0 0(i> — figetJ^ Ji, ^ ^: *° 'J 7°n t> > 7 r ^ v 

H«:tt4 23.73 g / m 2 ( 0.7^- coWit^#?L®X/N°> 
stf?> -fy K # U 7"n t: ^ & £ i: # 5 "e § & 0 7x7*1 0 6 y 7° 1 

4 4 ClAt£^t> X 7 ^W^SiJ^ig^^x^ l o 0 KttJ[]-r& it** 

El3 0(i^ ^!lx.«^ ^7'l*lc7)M^co?M77^ i oT, J »i War*"* n - JH 0 



2, 156, 158, i £fi 1 6 0<7)m%\K£<z>X%\frtlXm.&teZtl?zV x-y* 
12 1 )i J tl 4 4 8 Cff Lttif h iiZ> t , g&jg 4 5 8 > # > -r s> F7x 7* 

R5I Sfcfi?^ yc7)i^^[Rj?l7b^^ffl^ <t ot^57 ^ "7*1*1 t-iiAT&B*^, 



(90) 10-5 1 3 08 6 

:7V)J?<^ "T" fti:iSWi:#(ffiiii:J:oT, ^#2(4^114 4 8 "CMM £ tL 

^ffil^^^^T&^ + ^-T^&o HI 2 8 H^TJ: o Mil 4 4 8 (4. 
^7x^ 1 2 1(7)1*4 6 4^114 4 8 ^TKBeHSftS «£ 9 fc, H5in-)V l 5 
8c7)^4 5 5 2 J-e#0 t T^S o ^<Vtztb, MA 6 4 ^isv^T, £fz\i 

-£<7)M&K&^X*> j. ^V)T^i£fii-^r^M^*a 4 5 8 &4 6 4 <0S^flS 
t-^V^T^^L^^yt^-^l-^^-e, ^'tt^^ 4 8 , 5 0 . 5 1 \z J: oTillx. 

9x7'?)#Ji4 6 4 Hj3lt& ? -x ^^lia^^iEP^coTfR] §J±;7J (4. I§ "WW" 

"E" -e^ bTt^tf v*- >-e^£ *ltv>& 0 

"E" c?)i|im, ^7 x-^co^S ^(iCMD^7C^lR]H^ j-T<DM4 6 
4^Sfij?Ff^d-^> m\ (H, &tu£) t|a^fc^^MH4 4 8 <Dmt)^& 
Ift&o ±aLfc§^tl4 4 8 £«fflU ±*&L£^7*£ O^S&I 19-92 

k P a (TfcS-eO^rS^J 80 4 y+) , fff L< {4^ 1-25 k P a^M^l 3.74 
k P a (it-C5^^ 15 ^ y^-) , itjjjff l< {4$j 2.49 k P a ( 7 Jtft-c 

5%i:Ml^^o L^Wi ^/>^^«4 4 8 fflt^^, £ iz \X & 



(91) 10-5 1 3 08 6 

m^Ltz^m^^ >co— gBKiSV^T, W±)tt4: 8, 5 0. 5 1 # Sl 7 x. "7*1*1 fcffi 

RSI <b £ tv^ 0 foW <Hn-)H02, 156, 

1 5 8 , 1 6 0 , JO 1 1 6 4j& s %fcffiU 4 8 S-tLT^Sit^i L^ G 

t C7i7*^g4 6 4 t#^T*ofcSgrr*«i&4 48^2 

f,2o(on-;v||^| (flOAtf, 4 6 6 K*3»t*> «t 0 fc) fcjtfr T£ - t 

7- <7) Tf-ft 69 * £ fef£ CO » <7) ^ ^ fp] ±f & o 



t^^ti:J:oT, 7x712 l?:§#tS, tot7 x^<^fi;lft&£Sf££ 



(92) 10-5 1 3 08 6 

V *-~f 1 0 0 HI 3 Km~f£ i K&\aiv~)ls l 0 4 Ki5^X$mWjftKA 
19 , ~ y y° 1 4 4 l^v^Tn- ;v 1 l 0 K J: oTffJ^n 10 2 K# L^if h 

74 2 1 Srf^ifeiO^, -7^144 ic*3^Ti<7)J|lit#t-S!lco^ "T* 1 0 6 & 

T^r&]n-;v 1 5 6 S> jfcjfc n — l 5 8^&7&-£tt& 0 |I5:n-;v l 5 8 ±.<r> 

**3lfr$ tL& 0 ^7 j. y{i|ES:n 158 #»k|SlRin- jh 6 0 ^J|S}££ ft& 0 
^DBfSilf^cofc^cOT > tfjvt LT®< n-;p 16 0 Cj^U, # y a-;v 1 
6 2 i:J: oTWiP 3 1 6 j& s $J Bf S ft £ o ^"efx^ 1 2 1 ti^lRjn- 1 6 
4±^1IU #T *» ffl»f#S 1 6 6 ^51 S «3 ft&o 



(93) 10-5 1 3 08 6 

J&Tfc. ^n-yf^^(7)Sdt<?)#li:ov^, H 3 2 - 3 8 *#flS LX ? n 

§ & ^ s 3t v * ft <^> # ye <7> it m to * m m -r & „ 

m 3 2RW3 3 K\$*$&m<V&&m&mZ flX H <0 , 5 3 0 T^T^g 

(4, #1 C0i$JR-e^PP5 3 ^^ftKjfcfr^fctttfcLfc^-y 5 3 2 ft 
2 <7)iSJK-e£;frl 5 3 8 0^r&m7fetf1-&SAttffl^y f 5 3 6 

5 3 2 £ffiSi-& 0 Sfi5 3 o olS^^EJfcWli, - 7 5 3 2 £^tt, 

lfe¥S^Iftift5 4 O^fiTV^o S3 2 31^3 3 K^T J: <9 mW 
5 3 0(4, m&J-*)l>3rZ®tmW}^& 5 4 4 fcfcx. 4 ffilb^lt 5 4 2 tfeTl> 
4o IEijj¥l£5 4 2 (4, < t & 1 oc^)lp|^Brf^^RBIgl&t&¥5 4 6 
^> «&|fr^gt5 4 4 t4^& < t & 1 oco@^BTf^^#R^IEfij#^:5 4 8 £^ 
A,-C^& 0 tefl!*, #R3£ffil&#*5 4 6 ti^RBMIgfijft¥5 4 8 tMLT 
HI^U Mi&«Jit5 4 8 »4**j&ffl:£'* 5 4 0£HJ|te£«o 

^3iia3A#5 4 0 <7) Hl^ L 7t f!l (4 > Is * 7 Y 5 5 2 fcgMSES frl/T^i^fc 
< t & 1 oc7)v^;v-fe^^ > h 5 5 0 £Hx_T^& 0 ^j£l&3:#5 4 0 ©yx JV 

tLfcojgB^ J: 9 %^frmK&^Xii2:%\<V&ffiK£ oTffi^y^ "7 h 5 5 

2 fcg&R-r* i tiJ'tiio Wx.WT, Vi^-b^jit > h 5 5 0 (4, yxM?*^ 
> h 5 5 0ftTOyt7 h 5 5 2ft<D*c-BftKWA2tlfz*-K£ <oXlti£) 
y^7f 5 5 2 fcg&Sigl"* It^l^o *^^C0^S 5 3 0 ^fi&eoW 

@3 21^3 3 K^StiTVi-tS/jt/U-fe^pt > h 5 5 0 (4, #rji^ ^ K5 5 4 
h 5 5 0 covf-feii, fellli* 5 4 0 ?)If L^tti*, R&H&MZ ti&mWLLti 



(94) 10- 5 1 3 0 8 6 

h 5 5 0 <vmm^v K5 5 4 JdU $J 20° #M$J 340" S RSflWfc^g 

5 5 8 ^lTtl)ii:^-e^ £<Z>nfflra5tttKic®e>iE3 I±jKj 25 mm»II5) 305 
mm GKjl-f >?-7bM$Jl 2 4 > PIf4$J 13 mm ^r3g#& 512 mm (ft 0-5 

4 y^Jbmm 20 ^ ^) -c&&o m^v-r 7 F 5 5 2 t, feMte 
#5 4 0 f4^P5 6 0 -e^t^^i:^fft^ o ? F^lR«t|ffi5 5 
8 (#3i#fi^# 5 4 0 <*>*M8RJS^flS) 14, S*fc tJ V- > 5 6 4 S^IV- > 

5 6 6 zmM-t&mmmms 6 2 cf&ot^ir u ^^ik 5 6 2 srR&se-r&o 

Sir/- y 5 6 4 S^IV- > 5 6 6 14, 3£M£&3:#5 4 0 ^MiRMc^ 

ffi 5 5 8 tf&rr-t&mnu } i&<r>w&-*z>*iy * > v k x otto? fi& 0 

ffit&^fc 5 4 2 coEI^*^19!)t4, Xl3^^r 7f 5 6 8 *L"CV^4 H^gBT 

$£#FTOffiltlttfl£5 4 6 £#A,-e^£ 0 MIEib^5 4 4 ^E^^ifi^!l(4, ffi 
A->t7f 5 5 2 ttTV^0^nrf^^RB l iEl&l&^5 4 8 *&A,T?^ 

&o v-T 7 h 5 5 2 (4, #Rff^Mj«If£ 5 4 6 ^^Rf^IEfijft^: 5 4 8 t 
^•^LTlnl^^^:^ 4 *) CAi ^ -V 7 h 5 6 8 K ¥fr "C & & A^v^ 7 h 5 

6 8 tf> * 7 -fe y h LT^4 0 IEi&¥^5 4 2 (4, &M%*FTV >7^iLTA 

7j->y 7 f 5 6 8 Kft&jtQK&&ZtiT\'*2>1gM18k&'&tro feTltfflcJ 3 , mfii 

» S A7J yf7H 6 8 £ m& £ A 77 ^ "7 h 5 6 8 ^RBlEKjftJf 5 4 
6 Sr m& S BMMM 5 4 6 £ #f4$tl£fjntl$L 548, Hit) %s * "7 b 5 5 2 , 

WjimM 5 4 o ^o^^-^^o 

ft#fcLT, Hj^ L 5 4 4 (4, itit}^ ^ 7 h 5 5 2 fcS&RTfctt 
fc> V) v * y ^ v * 7 h ?titt^ #R^Mib#3p 5 4 8 *^tfit5& s 

T^&o ry>-^yf7 fj t {4, iEifr^l£5 4 2 frh®$&^*)\'3? 7 k'§:it, 

mtf^^y > 5 5 2 Cx^;v^$-|git^ :H s -C^ 2 o^fCji? 
ifcnr^4^t7h*t^t4 0 y>'y^yt7 M±, ^R^lEftj*:? 5 4 6 * s 
#RBMlfr«Jft5 4 8 fcfl^LTEIlBS-li:* 4 ? KXtf^^7 h 5 6 8 fc¥ff 

A77 v-r y y 5 6 8 frib* y-t y h lTi/^ 0 ttffiSft^gt 5 4 4 (4, 
V V y 9 Z/ 7 hR Zfitit) 71-7F 5 5 2 K tL-etLSJjBE £ *tT v> T v -r y y- v 
■Y 7 h^fb^H^^^^^^mTa^-Y 7 > 5 5 2a^Iiaji#5 4 0 fctex.* 
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4 A, 3 4 B, 3 5, #1/3 6 fci^-f Elegit 5 3 0 fi> £cfrl 5 3 4 

KfH 1 <7)j$jffi-C^ff LTV^^tttft5 7 O^^^litfeLfc^-yS 3 2 
, Z.tlb<DsS-y 5 3 2 ^r^EP5 7 4 "C5^i-^lRlic»2 ^^JK^ff L 
"CV»45&A*tffl^i^5 3 6 H^Itio it5 3 0 OlSiri LfcffJli, V 5 

3 2 £$ltTBSil1~& fc£><7) 3 oc7)-> j. ? * > }- 5 5 0 (0 35 S.^ 3 6 K 

5 5 0 A. 5 5 OB, JSlVF 5 5 0 CT^t) $:Ix.TV^ 0 ^g 5 3 0 ti, EI 3 

4 A&O 5 3 5 KT^-fk $ tiMmU 5 7 6 *M»-#X."C^4 0 *M 5 7 6 14, 0 

3 ocoMSEfjl^lS: 5 4 4 (5 4 4 A, 5 4 4B, XO f 5 4 4 CT* 
-T) ^{£x.^[El^nrt^#RB.I2i(l«*5 4 6 fc-gXT^fco 5 4 8 A, 54 8 
B, Jttf 5 4 8 C^-fHl^Drf^#HMIgiil#¥5 4 8 £#tf »iESf#it 5 

4 4 (4, #v^;V-b^^ > > 5 5 0 £0JfS£-£& X ? K fflflft 3 ft T V* 4 0 

EI 3 bRZf3 6 ^^-r<t 9 fc, ^x^-t^^ > h 5 5 0ii5 7 8 A, 578 
B, 7 8 C-C^-Tl^^v-V 7 h 5 7 8 tlS? ftTV>& 0 &M'L-z/*r7 ^ 

5 7 8 ^1fet^t, M3£1-&3£j§iii.:&#5 8 6 li$z&P 5 8 6 -C^i^fa H^ff 

i-^>o ^ffltK W^Vx/Hr^^ > f 5 5 0 A, 5 5 0 B, ^O 1 5 5 0 C 

(DPimtitwrnum 5 5 8J4, ^m*) > 5 6 4 s^siv^ y 5 e e tmm-r 
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&m®&$&5 6 2 ^Y&oTtI^tU Z.com$& 5 6 2 $rietl)o V- > 5 

6 4S^ly*- y 5 6 6 ti, ISMffi^* 5 4 0 ^flJMt^ffi 5 5 8 j&'jfrff 

#yift^*^ > I- 5 5 0 feMto#5 4 0 M1Z (Di/ 

El 3 5 71^3 6 K^-f <fc 5 K 3 o?)yxjHr^ > I- Sr-£XTV> *Uf, 

-tr^ > > 5 5 0 fiiifc}£lES:#: 5 4 0 ©HiK 5 6 2 ct?^j 30 J^^j 120° \z 

13 4 A, 3 4B, 3 5 , 3 6 JC^f «t 9 fc, fcfcffit&^gttt, A^Jv'-r "7 

> 5 6 8 ^^$^TV^0feffrf^#m^IEtfl#^5 4 6 £-^a,^& 0 #M 
f£tfj^l£ 5 4 4 OBjg^JfiflMi, 5 8 8 A, 5 8 8 B, Sff5 8 8 CWM£ 

4 8 £^A,-C^& 0 #v> ?^V^7h 5 8 8 14, ^RMfM^ 5 4 6 d'RBJI 
T^#P3^Mttl#^5 4 8 ti^LT^tL^^Efe^, <t otilf 
Sy'r^yt7f5 8 B*E*s?*4J:^ A7J -> J f7h 5 6 8 t ^fi 1 "^* 

$5 4 6 ^ 5 8 8 A , 5 8 8 B, M5 8 8 C 3o^y>-^yt7 h 

fc^ft^tlg&RSftTV** 5 4 8 A, 5 4 8 B, Jf&V 5 4 8 Ct/Tf 3 o<7)#R 

HI 3 4 B t^tJ: 9 K#MIE|&3M£ 5 4 4 14, t^y^7f 5 8 8 A, 

5 8 8 B, 5 8 8 C tf> t> <D Mfc^ * )\> *?&M&t & ^ 7F 5 7 8 A, 

5 7 8 B. 7 8 CMS*., f tltioTilf^^tyi' 7 h 5 7 8 31^ 

^3il&3i#5 4 0 ^ y t 7 f 5 8 8 71 |s] 

t7h 5 7 8 fc*-*L-P*lgB6c3 tLTV>£ 1 ^^MW^iS^J: $ &<Sjt¥l£ 5 
9 0 £MK-£tp£fca ? -C£4o LT, fS}I^#£ 5 9 0!t B^E-x*^* 



(97) 10-5 1 3 08 6 

%&H : &Mm*<&trZb fc-e^&o #fS}f^i£5 9 o ±i&LfcJ: a &^53-if 

<l» f7F 5 7 8 t«HKT4 i t § 4 0 W*. «-#fSji¥l£fA, v * y ? v -r 
hXl/ra^v'^ 7 M^igcSftTV** 1 >tf <7) ffl fit Sti & » £ # i t *>"C 
*£IEfjj¥l£5 4 2 fi, S^*^ 'J > ^Itjr-LXXt) '7^7 h 5 6 8 tfESjfcj 

i:Il?HTi>Slif^^i H s TUo tot, i&ftfK «SriiiAA#v 
t7F 5 6 8 ^r[@]fe$^:> A7J 7f7 b 5 6 8 (i^Rff^lEtW^ 5 4 6 £lslfe£ 

5 4 6 i#iiM3ti-4MIEKF»*5 4 8 A, 5 4 8 B, RV 5 4 8 
£*l ttttENkv'^ 7 b 5 7 8 A, 5 7 8 B, 71^5 7 

8 CX^x^-b^^ > h 5 5 0 A, 550B, $.0*5 5 0 C £EJ!fg£«o 

4 8 iiCiot, ft i ^^SE-c^-raKtfetfe^-^ 5 3 2 ^f 

^^-^^03 7 t^i"o [El^co J; a t, 3« 5 4 0 £fEHj1-&7t:£> 

H^S*L^3*S K^>Wi, 8tifcL7t^-7> 5 3 2 £|ftj§^ ^ K5 5 4 ±t 
&PM?>ft£ t*>rt:*«JJj[t <fc otWS^C V)# *> 0 
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(T> Cunningham Industries, Inc.^ t>|pA1-& £ £ J&*T £ & o Lt, 
^ffft^^t^^ri?)^ S3 7 J: o 'i^^MlJSl^ K-x/nfr^tr 

mmm&<o*&it, S3 7^^rj;^^m*r^^ffl^T^'^ifM^ft#T 

Wf = Li + °- 5 ( bi + bz) (Lz-Li) (1) 

R = fflff/2;r (2) 

R = «tjt£»e>¥# (mm) 
ffi®=m#MSfeffiiKwT<*5mSf (mm) 
Li = ^^*a&#?MS;^j£JK (mm/I^L) 
Lz = $S&*fi:£#£>ftV>jSjg (mm/^^igL) 

bi = M^B^*^fmW (*&»JjgL) 
bz =ftjSJ=:*»t4 K^JV^>#ftl^H (&*)ML) 



<£ 9 l~ LT&5E3ft£o 

(9 inslow = 2 7T b 3 ( 3 ) 

(9 infast = 2 7T b z ( 4 ) 

q inaccel = 2 tt (bi - bz) (5) 



(99) 1 0 - 5 1 3 0 8 6 

e outslow = (Libs) /R (6) 

e outfast = (Lib 2 ) /R (7) 

e outaccel = [ 2 ( b i - b i ) ( L i / 2 + ( L 2 - L i ) / 4 ) ) ] / R 

(8) 

j&iSJ:h=Yi = 0 outs "low/ ^inslov^ 1^/ (2 a- (R) ) (9) 

IMJ£=Y 2 = 5 outfast/ 5 inrfast= l 2 / ( 2 jt (R) ) (10) 

, accel =A-Bc OS (C^) (11) 
^accel =5 gpff *<D%$Ln<DM$Lt LT©Jt 

A = (Yi + Yz) / 2 (12) 

B = (Y2 - Yi) / 2 (13) 

C = 2 k / 8 inaccel (14) 

Rdnven gear =Dcenter ( 1 + J? aCCel ) ( 1 5 ) 

R d r 1 v e gear == D ce n t e r Rdrivengear (16) 
Cl CI -> 

Rd riven gear =*R|*Kilt*?)4 ! # 
Rdrive gear = # R B SEStl ft ¥ <^> ^# 
Dcenter = ffi M ft * f£ , ^ffl fl| 

J^ttaoT, (15) £0* (16) ^ftfflLTfyf^rltj^^il^ 



(100) 



#g%¥ 1 0 5 1 3 0 8 6 



g m # is & «: # * 7t a& k > mm m * &b * «o * us <d wt 1 1 « w k & ss ■*- 4: 

360- £-e-cfcJt*U*fc&fcv> 0 

o*5 4 8 cofe|qm> @CTt^^iiiai:#;5 4 H^M^V^^ 5 3 2<0 

l <$t# L&a s e>, v- ^ 5 6 4 (H33^t) 

H33V>T&t|fcLfc^~ 7 5 3 2 «t ? ^^fSgn^ft? *t*o HK, #R 

ff$5 4 6^5 4 8 £>lftSm, @^Hrf^^3iffi3z#;5 4 0 V- 
> 5 6 4 > 5 6 6 ^51ifr-r«> t , Elfe^tl 5 4 OcoU 

i£m-f& niMJ t it mmmm^ y f 5 5 4©h»mi^[S 5 5 8 i:i 

]£?)j|il?|5ft il&mWiLfc'*- 7 5 3 2 ^'feiiv'- > 5 6 6 |:*^T$A 

tLffly^7'5 3 6 fcEftSftSH^t Mttfe b fc/*- 7 <Z>&J9£j&*£A ? ^ -7*^ 
SSJffifcS&fJ&fc^L < &S J: ? -H s t|^ 0 3£j§IS3:#5 4 0 <7)^ 



fcfcS^jt*) V*- y 5 6 4S^IV-> 5 6 6 K$3^Xi±MM#JK — fcKtifen 
3 *l*„ Si:, ff£jMj£# 5 4 0 j$«£flX«J V- > 5 6 4 ^^Iv*- > 5 6 6^ 



(101) 



#g%¥ 1 0 5 1 3 0 8 6 



m 20 : i , l < lift 0.9 : io : i , «t v? M£ L < (1ft 0.9 : l 

tiffl^^^S 3 6 KmUZin2>9$<D&j&ffl.3:fc5 4 O^MMJtt^ /*-y 5 3 

6 4 Kd3^TfitifcL7t/N 0 - y 5 3 2 ^^1^/- > 5 6 6 ^»3H 

tifcftK, WIx.(f, HI 3 2X^3 5 tc^-T «£ $ ftm&^y F5 5 4 

4?L*#tf CI t56 s -ei: & c t£oT^X*5 V*- > 5 6 4 fci3V»T (*ift5l*tt# 
U 5 6 6 I^Vi-C/^y^Xtlffl^x/S 3 6 ES"*- * 1$ fcl |* 

n-trx^, fi:^7 5 3 2 CtgWiW^ £ tl&o tt&t LT, 4ft 

it5 3 0 <E>®*(£>flSidU El 3 2 fci^T «£ $ i:gD 5 8 QRVfy) 

ppM^ ttJ 5 8 2 $-Mi:fx.^iH 5 tiS 0 SI *> > ^ ^ 5 8 0 

Ji, »|Lf:A-7 5 3 2 £jjteifefi3i#: 5 4 O^ftl&tiifc^lio MB 
*> !UL3>^ 5 8 2 (i, $A*lfflfx75 3 6 SrS^-J"* tiTOi, 

^^frfe&O^HtiU 2f~;* > h 2 5 coy ? 1 0<7?JI®^<^JSffl*^rLTV» 

M^^^Mli, 1987^11^ 3 H # Enloe^^gi^fp^ 4,704,1 

16^ 1989^1^170^ Meyer^<7)^gi|f^|| 4,798, 603-5§- A 1987^12^ i gft- 
Boland £>£>3£g{|$ft$ 4,710,187^ 1988^ 9 ^ 13 g <f Proxmire £,^gi|f 
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fpH 4,770, 656^- N j^zf 1988 # 8 H 9 Btt Roessler 4,762,5 

J^ftj KilSl ITV^ 5^t)'IWf4^ ^/x7*5 7 0 ^, feT > J- t tz {±ilD*^ -i 7 13 v 
^- 5 8 4 F*]^M& £ btfTZ &o tf fcliimfc-i-^ 7*7^- 5 8 4 J4# 

tl^tfn?) ^x7 4 5 7 0 £Stife Lfcr?- V 5 3 2 td-ftJBf U - ti <7V*- 75 3 
2!iS^l5 V^> 5 6 4 J3 V* T$gj&&£# 5 4 0 ±KSIif&3 *L£o ^M#fl5l# 
5 4 0 ^[i]^-r^^otiTW#7J^co/^-7 5 3 2(4, I ^^!>#r^^ y K5 

5 4CJ: oTi&M*&3£#5 4 0 ±Hft^$tL4 o *?K4, V- > 5 6 4 K 
£^T#f£$tl, tfc&S- y 5 6 6 fc&^T^-y 5 3 2 £ £A *UB ^ ^ ^ 5 3 

6 fcffifii-4B£Kiara#3 *i4o ia^oT^Miai:# 5 4 0 4rEUS3**igi&^ 

g5 4 2&O f MIEIH^|£5 4 4 (4, 1 ^©ffi««^#Rff ¥ 5 4 6X^5 4 8 
£^-?>o ±ifcLjfc.fc?fc> #R^ft*5 4 6^^ 5 4 8 O^H5{4, ffl|f$5 

4 6 , 5 4 8&m|te3Ij£l3i#5 4 0 ^0^-^ & , 3 2 

^Fl"4 =fc ? l-KW*3*LT^i 0 |k^13:#5 4 0(4, ^tt^-?x 

5 4 2 K£V>TSPW7J*t<7>^-y 5 3 2 ^^^X^ 0 ^ "CIS 5 4 0 CO^ 
WjSJW, WW;*} *f y 5 3 2 ^Kl7*- > 5 6 6 fcisV^T^ 5 3 6 1: 
SSS1-^B#IC, &:&-ZtLZmWtl#<DJ*-y 5 3 2 cO^Jg^^AtLffl^ ^^5 3 

6 ^jSJffiJ-^RW^^ < «t 7 ^^2 <7> — S<^OT3&JK^^"r*o 2tC 

fl*J^^Lv»j$ffi Clio 

gAtim? *-y*5 3 6 cei? tizmwjjuw- y 5 3 2(4, wjj^ttza 

?Lff^O'#^?Lff-7-f i fcj±JB*-£#, -eft i^(4#— co, $ 

tz ii^^Lco 7s V y F t tz y 4 y * V h $ tz (4 'J >K > Sit ^"C £ £ 0 £ ft £> 
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X_f*\ ®^^?l§#f?L^^^tt^9^^- Mi. 13.56 g/ m 2 ( 0.4xyx 
/^F^-Y- K) C0^/n'>jJ?> K*°'J /nt' VXD 2 o^^-v^-^nrt^Ji t > 

stfij 7n t: V>0 2 -cx^JB^^^ISJB^igf^S *L4©-c, i ft c?) g £ 2 * 

Al 59 *L"CV>a 0 0^?) J: 9(^0 ^^•^^J^^-'^v'^-r A 1 5 9 fi, 

^ftl 5 3 4 -e^T^lol^^ 1 <7)3ajS"e^fTS^ 1^^- 7 5 1 7 0 i: LT(H 
tfcLfe^-'7 5 3 2 £^3t*K CitP><7)/'?-^ 5 3 2 £ 0 2 0 fcjg^-flUlfi- 3 1 
9^fclt& 0 fllHtf* 3 1 9 (i, 5 7 4 "C^ 3 *IT V»* 2 <OjgL8t~<* 

m3 9 - 4 1 s-#Mi"& 0 g|5fii-4#JH-w>i^5 1 7 0 a, ? 

F*°'j7'nt>> ( 23.73 g / m 2 ( 0.7^ >< ^/sp^- K ) ) ff)^ 1 5^ 
2(7)1 5 9 2 ASO i '5 9 2 Bt, itl^i 5 9 2 A, 5 9 2 B <£> N HSMI M & 
?tlTV^5lll^It^^l/7 K5 9 4 i^t>4i, #;£j#fi, 7^7*5 1 7 

cm ( 0.625^ (So^jlT'-CW^ ^&3¥7Jf£(i. 7x7*5 1 7 0<^§£ 

HI 3 9 J-^-rffl-Cfi, @feBTf^^^iai:#:5 1 4 0 ft 04 2 Ki^TJ: 9 & 
|W^t»^7 h 5 1 7 S&tf'ftt^lif 5 1 5 9 Ciot^H^t 3 
Vi^-b^^ 7f5 1 5 OA, 5 1 5 OB, 1 5 0 C £ A, ~C & 0 

IS 3 9 - 4 2 £#fl^=b-&T#HB-r&o ffi'kf^ 7 > 5 1 7 8 £ L T Wift T & 
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H^fi 5 17 6 t*J<^)ffii(j'> ^ -r A \±ls x. ;V-b ^ V f 5 1 5 OA, 5 1 5 OB, 
5.0*5 1 5 0 C 1-517 8S^fM?lif 5 1 5 9 Sr^C-t L 

T@K?*So ->^;V-tr^^>h5 1 5 0 5 1 4 0 1 cDyJe^cO 

W 5 7 9 Sr^^t LT0fet-& 5 17 2T'^t*A^ # ~X A# s $foi§ 

K5 1 5 4$-. K3tffi3A#c7)7X¥^ll6 5 7 9 1 36^ Sfelt^W 5 8 1 £4* 

4 7 ^^C>$&4 zmm^v KOR5tt^HS5 1 5 8 14, 

*t«-^>5J*^i^5 1 7 0 CO^tT^*[^ ^M^OS 4 7 KEfiSftio 

A 5 1 7 2 [4, -eftj&Ug&V- > 5 1 6 6 B#3 "C^f^S^ ? K£Sfelf 

El 4 1 £#M1-&o * A ^ * -XA 5 1 7 2 (4, eHE^t 5 1 7 6 KHSEflKtttt 
£ ttTV^ K9A5 1 0 4 frh9\-\a]£ C f LTK9A5 1 04 SrtfMkfc LTH 
JS^lRlt-fft/i^flS* A 5 10 2 £^A/-e^& 0 #Vi;v-b^^ > M-g&6c3*L 
TV^ 1 A ~7 *n7 5 1 0 6tt, K9A5 104 <7)JBf#<7}# A 5 10 2 1: 

fem-t&o #L#5 1 0 8 &ii A7*nj5 1 0 6 frbZifl^ifMD&T&^y F 5 
15 4 HlR]^oT#O f (I3 39),tf^5112 LTfiU&BI 5 110 1=:&$g 
3*L"CV>4 0 1^1"^ 4 9 f^fi&JR 5 1 1 0 (4, 5 1 1 9 > ^ U 

U > ^ 5 1 14 &frLX^:ti J t*ti<D$foM^ 7K5 114 fc&SE3 *LTV»4 0 |£o 
T, MST*-* f^JHr^;* y h 5 1 5 0# s $tiM&5 16 2 (14 7) £jtfr?" 
4i:o*LT, }fLS5 10 8**WM^cfP5 9 6 "C^? tlTV^S J; K^MM^M 
U Mat-* - **^? K5 15 4 fc#i&-*-;&|npfE££C3*;Z>o 

#|:@4 2 &#flft-*-* 0 #lh^RiR3l«t^5 1 5 9 (4, > h 5 

17 8 A&EfiW^ 5 116 *^Lt, 0i|S|W|4»^ "7 h 5 1 7 8 JR^t t> *IT 
v^ 0 yx;V-b^^>f5 1 5 0 Af4, tt^T 5 118 A * 4hL T IftfcdElf 5 1 

5 9 KMUtf h fLX\f>i> 0 ITOfc, ^x;V-b^>>5 1 5 0BS^5 1 5 0 C 
IH*Lf*L|||S5 1 1 SARZfb 1 1 8C*^LTftt«f 5 1 5 9 KMUtf b 
HX^&o 
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yx)H^>F5 1 5 0 Alt tff;V > 5 1 2 0 A K X o TlWj^v- ^ 7 h ffitt 
5 1 7 8 A fcJRttJt fettTV^o Hfifcfc, v'i/Hr^p* > h 5 1 5 0 BS.^ 5 1 
5 0 Cit, tfOV h 5 1 2 0 1 2 0 Ci:ioTPI^^7 h SMt 5 1 7 8 

B&tf 5 1 7 8 C fcflJtfshj-&*lTV>4 0 sP/P h 5 1 2 0 C iiH^LT^V^ 0 

7> V y 7° } ) y 5? 5 1 1 9 A (AtfOV h 5 1 2 1 K X o T -> je. ;V-b ^j* > V 5 1 5 

[R?l«c« 5 15 9 <&ffiHfc#tf, (R3I4»^ 5 1 5 9 fc^frfc LT0fet^ i^i: 
flfcfcMt&*LTV>* 0 m3\ll<D^ 1 ©7W 5 12 2 Atf 3 \ * 'J y "7° 'J 1 1 

9 A<D®fe(Dm&<D— &\Zfoo"Cm& 5 1 5 9 ^S^MI B &~ SSg 2 tlT^ & 0 
[El 4 1X^4 2 £#M1-£o PR?l?L<7)^2 (?)7l/^5 1 2 3 A^\ i/iR^ 
> h 5 1 5 0 A Klg-t&XV v 7°i)>?5 1 1 9 A <vm^<V— SBfcf&o T^W 5 
15 9 ^I^Sli:, LTif 5 15 9 <^)iR5l?LO^ 1 «7V^ fcSBflJ LT 

i®.?lv-;w (i/^LT^v^) ^ffiffi$*LtV"Jo lot, * 'J y :7 U > ^ 5 1 1 
9 A^yxiV-b7^ > h 5 1 5 0 At*i:if5 1 5 9 ^Jl H £ & t , 7, 

J: *> Kfti> 0 zco£ -9 n^Ji-a 1214 2 n^c-f-J: 0 5159 

t yxJUr^^ > h 5 1 5 0 AOf*l£^5 1 2 4 A t OM-CiRSI^fi 1 fc*t&o 

<£ ^ 1*1 fUS 5 12 4 A<7)!R3I* S ^ i^-b^pt > h 5 1 5 0 A MISSIS* A- 5 
12 8 A|*J<7)B5.31?L 5 1 2 6 A £iiLT*fri£^y K5 1 5 4 ACftjl? *L& 0 

9 9~y?\JV (04 3) \t, ±.to%.V t T&Mkg 5 198, 5 1 9 9 K «t o 
TyxJV-t^i > h 5 1 5 0 A Ktfttf If h tlT ^ & o 1^<7)|5 2 0 0 &7 9 > 
^U'J y^(OM^T^ 5 2 0 1 J8>t>mft§fc#t^ fNibJK 5 1 1 0 A^Atl-S 
J:^:4oTi^o iStSFTO<£> 1 M(0±MR^TMMi^^7 h 5 2 0 2 , 52 0 

WTUMS: 5198, 5 1 9 9 i: 0 it* 5 2 0 ±HJtt 

h 5 2 0 2 #>£>JtlRl£fc#0 r rv>4o 
$i3i^ ? K5 1 5 4 Ati^JKxV 5 2 0 8 ttLTV»4 0 ttt* n y h 5 2 0 9 
it, ^7>^U'J>^51 14 ±C0H^n yh^r-5206 K*tiSL, £<7?3r- 
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£$tf£> «fc 1 K4oT^4o Kar^^N^ K5 1 5 4 A (4, lM^^JV h 5 2 1 0 £ 
teffl L, ixn -7^- 5 2 0 6 tJttf;*. n -7 h 5 2 0 9 fcO&fl&K J: <9 ^ 9 > * 
U'J>^5 1 1 4 ^@£$*L£ 0 feT, fflS^n f 5 2 0 9* 3 Jf^n y 

5 2 0 6 t L/cPt^, ^7>^Ur/^5 1 1 4 O 0^3116*^31^ y K 5 

1 5 4 A fc#j£1-*0$£38|&*£C3*4o 

HS^y FOisjif'f 5 2 0 8 14, 14 2 K^-fi: n K^liRTOcTfS 5 2 1 

2 £ -eftf^T^&o 5 2 1 4li, (R3l?Le>$ft 3 (75 T W 5 1 2 6 A <D 

mm^w^y F5 1 5 4 A±<7>pgB0j^w^#^> k^w^^b 2 1 

6 t v^JV-fcr^j* > > 5 1 5 0 ACOMU^ ^~ 5 1 2 8 A t CD m K t*M I v - ;v £ 
^-x_£o v^JV-tr^ y I- CD|*]§|$^:5 12 4 Al*]60®:?|^tiM^ y K^I*Jf|5^ 5 
2 1 6 f*] K^-B) t-fSfoS i ? ^3I?L?)fl3<DT W 5 12 6 A#? 9 > * U 
';>^5 1 1 4 OjglHU^It^H, -e LT^BtteR^coffi^iJ-CK®? tlTV^& 0 

ftB^ ^ K 5 15 4 c^mM^TM 5 2 1 2 It £SX 5 2 18 £^A,-ev^ 

&o @4 1 4-46 %^m-t&o 5 2 1 8 (4 , ^ £ "L 9" 

^.O^S "W9" ^LTisJ?, R?^R5fitTli5 2 1 2 <OPg5H=£r^&^|n] H 
BBSS ttTV^o itLCiot, #^^19 E5>5 2 1 8 (4, IMS 5 2 12 co^")S 
W^MIJ co^co^ K fa ? & 13?— 1*1 K^Mf & o 

HI 4 4 K^T £ 9 ##^19 E£*5 2 1 8 It, m&^y K5 1 5 4 GDTlH 5 
2 1 2 ^RM^flJ^M^i 5 2 2 1 <7) ± KW W&MWUfr 5 2 2 0 

ftv^fl5 2 2 2 i: ^^"Ci^ 0 K5#&t)-Cf4& $ tz ^ffe 1" & i: J4 

#>t t>*L3fi:V»*«, ^^l) E#<aftf££^K?"*fcie>fc^ *TO^5 2 2 0 (ATS 
1521 2<DnWfc*?\-m%M<r>±V^)Vb 2 2 1±K, W&WTjfo °- 12 mm^M 
*fj 3.18 mm ( 0.005^- ymmm 0.125^ iU)i s otV^ £ t^jtfj 

L^o *lv^MIl5 2 2 2 14, [14 6 J: 0 K&MfflfrB 2 2 0 

fc^-*^ffififc#5 2 2 3 =Hi#tU g^fe 2 2 5 «7l^^^-^|li^?) 
iCf-CViStli: LT#f #ft& i tA^^So §£fe5 2 2 5(4, ^-^^ffififc 
#i8>P>4»& < t & 0-006 mm> jjfj b< »±ft 0.01 ^ggjjje, 0.03 mm^ftLTV> 

K&fc-tZo LfrLft&b, HffllftKli, ^jfeli ^ - ^ 1®^*^ 3 m m J: 
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^)7C§ < ft^TVJj: 9 o 

^ ffl ^#-*-/*U-a> PI asma Coati ngs, Inc . ^ £ 902EA£ t T Mtc S id 

D?ffM5 1 li##ti/^S^&, iit*fffl?tiStl5 2 2 2 fi$£3in 
-)KMx.(fn-)H 0 2 , 1 5 6 , 1 5 8±}:fffl? WtlH4 4 8 J: 

g^fefiOT W ftco^fe 5 2 2 5 ffl^WHSfi, y KtMMt^ilt&i 

BfcLfc^~y 5 3 2 <50^W^JUl^V^#JfitTS^-ri> £ fcjWS Lv> 0 ^5 

2 2 5 (4, JEtfeLrt: if CO J: $ *^fflJIL#v»i: «£ o fc-t-5H-f£ 

"C ^4 . fctffe L - ^7 ^77 y *~ > x y O f Mt#f*-Cf'is ibtiTv^J:^ 
JM-CJ4, ?£fef4, 7T^A5 2 2 2 2 5 W^)# 5 2 2 9 C0^^^*> 

Mlt4|Irti:*ot, -ecD^BK Uplift 3 ^^ffi^^-^. &##^<Wfl 

X/^- «t 9 Kill— t-Mira iH, it(±^A> tft:/^ y K7r>f ^ 

^fev > U ^XF*K^#*M^0&*gf±. 'I'i^Ii^ ■7x7*5 1 7 0<7>^fflJJB5 2 

3 0 1*1(7)7 r W Bf[5 X. Ij 4>/hSVi 0 H4 4 K/^i-J: 9^7x75 1 7 0 7) s $ 
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Wli 5 2 3 0 n<D7 r <i ^5 2 2 7 liy^Xvfcfe&S 2 2 2 CJ:oT4 
x. fetl£fflv^®£ fflSfpffl L, i^«7 7^A'li^ 5 2 2 5 cDTS±OT, 5. 
^^5 2 2 9 F*Ifcfc3l ft, ^tUc J: oTX;r/^>f-; K^t^O^ h 

04 4 , 4 5 , SV4 6 5r#M-f-^o !R3I?L<Z>T W 5 2 2 4 (igflX Efr<£> 
^# 5 2 2 0 5^15 2 2 2 ^iotfl^ ffiffc Ltz^- ^ ^WST 
7K5 1 5 2 1 2 0*MMR5DMK^ffl (M^lt £flJt*m#5 2 18) 

#KH4 2 fcjjj*L"C*4 J:?i:, yxjHr^>f5 1 5 0 1 5 0 C 

ti, yiiHr?*^ > f 5 1 5 0 A KM Ltii Lfcfllit fc^tefitJfcfcHfc LTV^ 
£ t £ L < , W$ 5 1 1 8 B SO 1 5 1 1 8 C , XV y?y>jr5 1 20BS 
1/5 1 2 0 C, &*/|Wpl»^ 7 h 5 1 7 8 BS^ 5 1 7 8 C &ttJfo LXmf & o 

ari:B 3 9 - 4 6 K^i-^M£ftW;:ra-!-& o 

^TMtSft&Ay^ ?^Xf4, ^S0^^S 5 2 2 6 CJ:oTl 

SfiMj&^ftStL, ^r&]n-;^ 5 2 2 8 K X o "Ci££PS fl& 0 ^co^[p]n-jV5 2 
2 8 (4, ^yM*^ ^ X£jj£B£llz:#5 1 4 0 ±<7>*HS"r 4*131^^ K5 1 5 4 C 

14, ^7*5170 coS£7Jf4Wfi 5 9 4 J±=tflJ* £ £ K, * *L £>9l!l>tt L £ 3 
10Q%J5mm 300%5|g#|dT5*L4 o £<^J:^K, ^ ^ r^#j£^y K5 
1 5 4 C_hK$IpCfbti;g>B#Kf4, ^^^(±5¥7J^^ W F5 9 4 i:ioTix.t> 

0 3 9 $.0= 4 1 d K, mm^y K©RWfl]|iB5 1 5 8 14, 

&o 11a 7 F 5 1 5 4 C a** E^Ji^AytJ^ xt**^^! ^0 



(109) 10- 5 1 3 0 8 6 

fc> firji^y K5 154 C^)#IX"9 E^±"C!Bl3l5& ? ##?*L4 e 14 2 1: 
^-T J: $ HfeMffi5:#^^-^*¥#5 7 9 LTEMS LSt»t& t , UttM^ 

y K5 1 5 4 CcoSJfc^ IK^te<^^5 1 7 0 <7> "T & - y S:$fl3CoT^ 

5 3 2(7)^fe^(i, y 5 1 6 4 K^X^^^y K±K^ 

^P,tt^B#^^-^/^-^^7ttfLTWc^fp]^>!t LT^J* TA3J ^^LTSBfoJ 

tSt, El 4 7 K7jk-t£ 9x^5170 fiMffe^ 7 $ y * - 

5 18 4 1: =fc o Ti^ cOStifcLfc^ — -7 5 3 2 K-SJBf 3 *L4 0 

IH^^MIftLfc^^y^SI&fftfLtt, y7Xvtl5 2 2 2 60^ 5 2 2 5 
X.l/!R5|?L5 2 2 4 £S LT©f ?l©j|fi^i3^ffl K «£ oT*ft#?tt^ 0 04 5 
it, m !- 27 cm ( 0.5>f (So3&flJi«j E#<7)fc*<7>:ftS&&!ft5l?L^*~ 

flDlfc* K <fc oT-a)Bf 3 ttfcftO, 23.79 g/ m 2 ( 0.7* 

F) KjKV 7"nfc: V><7)Jg 5 9 2 A, 5 9 2 B> SO 5 ' 9 

40-r v- -r y ? ^ )V<D Lycra^ 4 7,Uy K Sr # fr_hj& L 9 5 1 7 0 \t , 

10% J: V) ^ § * y y 9 , gp*> IS 3 7 «fc $ Cfi $ "LI" ct? 90 % 

<fc »9ffiV»i6S^<7)JEj(i*MLfco 7*9X^MK5 2 2 2 £1£J1 U ffi^ 2.49 
Pa (zM£ 10 >f >"70 <^>^l^7*ffiffl L^^^ct)^^ y TV^y ^ ( i 1 %JL^T-C 

S«BfTO5 2 2 2<7)#'tt(i, «kai-2>#3H-Wtt*OlWfifc3 

R*ffl-5 2 2 2 ©!f|1M^tT, 7T>f^Jfclil5 9 2 <£>SM<afl&<DJIJl^ 
^fe5 2 2 5 ^MW^fj^oIWLtt, 7t7^f?Oili 

7°7X>tl5 2 2 2jWj£ Lv^ s \ ^^ 5 2 2 5 fc* fcfllOS!<*>*K 
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&v^ 0 lot, ^XvtlWfLv^Ti^o 

^M3Af*5 1 4 0 &m& 7 kW1r& 3tj£^7 K 5 1 5 4 C liH^'v ? K 5 
15 4AS^'5 15 4 B Ko^TIEU 1 H^-ri£H^3lSji-So ^ K#", 

"tfrjES^? K 5 1 5 4 B K^>^T7jk-$-$LU^%\\M~?&®*£~efc^ *A7*n75 1 
06, L# 5108, f^lfrJR 5 110, t: > 5 1 1 2 , t: > 5 1 1 3 , Xf^ 
7>^U'J>^5 1 1 4<ajgiRy >t-y^lLtf^fflt^*A 5 1 0 2 14, ¥ 

st^ms 8 1 tm 85 ° «t 9*^, ut l< lift 90 ° -e&2>ftm*%T j- 
7532 s t> *.~f\ 2 i niij^-r^. -e^n^-b s 7 ^ 

7*1 2 1 co^ffTjfR] t ¥?T Kft&o HI 3 9 Ulirji^^ K 5 1 5 4 B Hov>t^L 
T^SteSttSKis^-C, 0 3 7&O f 3 8 t-BBLTSlKLfc J: ? #^11 5 1 

-7 K# s , S4 7 K^k-TX 9 ^, ""£21 V- y 5 1 6 6 * ^ T ffl^ 3 *l 7 ^ 7* 
12 1 HJU^-T* £ Tfc> StifcLfc^^^ 5 3 2 CDgMlJM 1 ? x 1 2 1 <£>^ 

5 3 2^7x^12 1 K&tSrt-Z k , 'J '7 7* U > ^«i#^f 1*1 

&®3i?L^)75i-& r w 5 i 2 2 <7)^n?iJ3i-r^(7)"eB^?iu^m$ ft, ^ttfe 

5 3 2 Hx 7*12 1 t ^ra^-g^tftSI^HISfcLfe^^ y*Jia^*3 3 
tltzV 77' 1 2 1 H3£i££« 0 

<7 K**$fl5l »9 V- > 5 1 6 4i:IoU*7x7*5 1 7 0 <0SO<9^~ y *$IR*l 
£ <fc ^ tc<i:4"f TIC, »3i^~7 ^(D&mj&St&Xtl? ^ "7' 5 1 7 0 co^MJitc 
I^HJo y FtmtfXtl 7x75170 c7Vn°- 7 * t> ^ T ? -f-fh 

t, u ~7 -/v y?5 i i 8 temm\H<Dttm-t&md\iL<7)Tuj<7>ttit 
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£ £ KMWtLtz^- WM&KWLXtiim LTV>4 r$IJ #IrJ £ f4, S3 6 1: 
^"T <t $ 13 $ A ttffl ^ ^ 7* 5 3 6 , fiP^a^fc?tif:^i^ 1 2 1 cofeft^m 1 
^iRlt (4^!l LTV^^V\ LTf 1 <7)^lRl^tj 1809 -e{4£v*#ti^c9#iRi 

m at r b > ^ - 

^■r^r-pi >h2 5 <7>ffli«f^a 30,36 z t Km-t&o jhim- 3 

14 ^ 9 > * £ ? ^ tLT^lfcf^illH^ fitJ & (7) 1 1- fl «\ 

flifftrB 30,3 6 ft&i&mKy*7<omfc&\%KttLxm%mKmiixMi&-2 
mmitmt L^%>-&*M2%\<*ztw*>*)&2>o vat Kumt 

li:^LT^4 J: 9 fc, jfi^JSE^^ f-y^rA 1 6 8 (4, 6 3 0 T/Kt" 

7 h £ifijgLT^&Hlr6 2 8 L "C HI jf£ i" £ =t 9 ^MlOv 

■V 7 h 6 2 5±^^#tt^>ttTV^f^^ K?A 6 2 6 *-6X-CV>2> 0 K9A 

6 2 6t4^«#*^M 6 3 2£^LT£>i9, £<DfM^®6 3 2 14, Jul 

f* (dl^LT^^) d*K»tfe*tT^4o # WitHM" t4 , HJiMS 1 6 8 

xif~* y y 2 5 ^^^(^jl^^ h ^s*l* 0 



(112) m^kW- 1 0 - 5 1 3 0 8 6 

- 6 3 4 ^MSJ^ffi 6 3 6 ^\ $EfcfMfc K9A 6 2 6 <^M!lf1^^ffi 6 3 2 coic 
^Kfcfc J: ? fc, ^flflti! 6 3 2 tiilJf f>i:4oTV>£ 0 HTCffli:! 

& x 9 fc#kSi- tf ? -e § a * h t*\ £Maifpniigffi 6 3 2 ^ f> <£> 7 > tr 

6 3 4 F{4fF£tt£ 0 
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G, MN, MW, MX, NO, NZ, PL, PT, RO 
, RU, SD, SE, SG, SI, SK, TJ 3 TM, 
TR, TT, UA, UG, UZ, VN 
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tli JB A 

3, ft a a 

SIS (-ft) 3211-8741 * 
ft £ (5&95) * *t IS: ^ 



$flti##:ft# (20) , 2^mmn&vtmimmn<Dm?)?^ y^w^mm 
^ (24) &ti-t&%fh?th<ntf—* > F^ffMu m^**- U 1 2) 

(a) ii ^ifg^^L^-^ is hcomi tomzmtsv^y doo) sex 

(b) ##ttae*«r5f 

l<£&E&fciiGv\ Suffix * ^^flf-M!!, «^ti.5^t^2t^W^P^rfto 
TXId^^^^^iC^I t#^Lfc«^^^XIM^r?^^ (12 1) 

2 1) Mf^4;i!5t< J:EI^I4B| (112) ^ftffTS 
^(112) Sr^BH-^^i^+^TIi^^^XISiii^^^^ (12 1) 
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» ^ ^ £ £ £|54> Tifflftr L. fe l vr . i £ £ A, T? o IS *QI 1 * fc }± 2 

4- i:SB3*A^3f3tl (112) f±, iHlPX.^ (10) *>I*fft|:iiaR£Jt, _fc|B 
^Xtf" <1 0) Wft&flJ-tffiSsMjW (1 12) 

■CJ:«B!PAttK* U 1 a) £-WrU _htiiii»il!7^:/ (121) €r3fJfc"T6 
SrWBfrL, _LK^^^^ (12 1) l#ti^&ft|l&-?glNr*-£ £ 

15 2. 2 2 4) frtfcfliL, _fcjE*ftri/t- [10) J&S^gE*^^"? Af^icig 
ArStCi^yt-c-^ (1 5 2. 2 2 4} fcflgI!i6*JJfe*»£:fT*J-ti:5 

7. m«imc_hft^'V9— yt- (1 5 2, 2 2 4) fcflaSJfcJftA U *T 

112) jBS±ffijfcfJ&-t-saflX>i-© hrd^c -^f 7)^5- lliit ■•Tl^t 5 ±15 -> 



t-p-^ (is2, 224) {raSb&^CS.-drSci&^^'rt^SSsftiJle 

9. _fctE#Vi*"-W*-;V (2 2 4 ) <^£ttMffij«£ffl^T£fk 3* -L2E 
jj&tt, JlE^V-^— (2 2 4) ©«©5=t7 r (2 3 R) 
# lfW&SSrjWJSU .Lfc^yfr— p— /^ (2 2 4) [OBWSieS'*?' (2 

nwv (2 2 4) OftS&JgftD. U ±la^>*— tr— ^ (2 2 4) Omi« 
lyas-^afi^trWSEU JisE;^-!*— (2 2 4) oy^^^x^asyjfrSCI/fe 

= ~#=z^}.n — 7 (270) %ffll^±EJKl**t=fel»1«r^Sr#I^L. ^fr 
tzi^rJz-Eig^^M^b-C.tHemiJj^^JifQ^^^— (2 2 4 ) S" 

i l. iM^£ = ^l3fe^Y£&£-U JzS^iStt. 3S 1 <Z>*E<Z>3SS& (4 5 8 
) Sr*t>*5 1 <CtfHHfls**Bi (3 7 4) l^f^iioHfe^f^'f^ (l 
02) hW±f5M&i£*r = 7 (12 1) i^lc_h5E#^giff$r*a^>i^ ±B£ 
^ (4 5 8 ) Sz±&m.'fr& 1 }=.-7 Ci a i) it-tHIL^fflS^-CJz^i© 

JilSia^-t?- ? 3i ^ (12 1) fr-tZtm 1 ^[Ejfte^jitr^^^ (1 U 2) 3>£»JS 



(453) rsilEjsa^*^^^ (121) ©Bijiio^ifii^oriiEffi 
romra^ja (458) ti6#iJLT</^T±iai|a#-n:^3.7'irffl5f^rtJU, 

J;^T_bia^2©[n]^^^^^^Jr.-CO±.|E#l^^^y (12 1) 0)fB^ 
(1 2 1) ©^|:^^oT..bEf 1 St]«ffi2 0^«^3EES:EV> 

^z? (1 21) i£«gi./j*airu KBH^^^jiiae^-jt^MoJSifc^M 

1 4 . ±JEJ& 1 ?>mfe$ai&fs<4 ^ii, .balm 1 ^J^fiJfF^E^fc^^S^^ 
(4 4 4) c. ±MmU (4 4 4) JilCfooTSG) ©J&0>gSfi ( 
4 5 3) s*£*HJ/ia±iT,rv^^*tlK (4 4 s) t&iirA.. ±a£.%km (4 4 S) ^ 

S^bB 2 ojm&tft&r^'i ^^fe^^^La ra^-tiEifin'* ^Oife^^tiSfi^ 

16. JiEl^ffirt, ^2©^^-^ doe) MiiB^fru^VAVEHLAttKX 
^IS]^^^ (1 on, ] r>6) ffli-^^S^^^.. XE>J^ii, itjtiJ&Ltf& 



(1 B, 20) , -tn^OtfiH-fiqt-ra? rr (2 4) , _h|e^ 

(2 4) CPHWiOft 1^*2 ©fil^P (4 4, 4 6} frft-r&tf— * 

yh (25) wtii^t-ftot^t?, ±|5#^jtt^^}i, (O _LHe^ 

1©1WP (4 4) ^lOMOU* (TO) t:^T#^ _hfd^tr^^ {2 

4} zmmv, ^rLT±ia?B2©Jwi!fli4 (4 6) cojfs 2 ftiffim (7o) 

o-Cf*UtSSFl«W*MJJff (50) £, (ii) ±IESi WJ£P(5Bu (4 4) 
nomW& (7 4) li^-^TiW, iE^Pyf (2 4) %ffiW9, rbTl 
tE^2©WPP (4 6) 9|2(!)ftWS (7 4) l'fp v otTOl2^1fl^ 
(4 S) «^&fji^. ±fZM-Lft (10) W^lW3|!dcMi±1Ei^ p (2 4 
) £r«$U ±KfiPX>f (lO) £>9?2*>*&#ttfflfl^T, _hfB^l^t/^2 
(4 4. 4 6) &TO2^mMFg: (7 0) ^IffiSilS 

Ufm20ffll^n (4 4, 4 6) G9_hfd3|1 Mi2©Mljl (74) Sr»fi)EL 

ISOW^tt (5 1) ±fEM3©JW9P^t* (5 1) sr±ie^ 

Zti,ii:3\%nvEi£to.i!'.fXa<*>mftU (si) ^Jiia^a^^ (24) 
(52) (£ftoTj^£tr&ltt£HN*^ ±fa»3^>tti#^M (51) coM5S*P 
&&J=. , £,mijBcLXfm2<nmWjtt (4 8. so) P>*^ii,^S8bTEIK*J^ t 
_t^3«)fltp«i^ (5 i) h JrfS^i At)«?g2roBai^*t (4 a, so) © 

#*fc<&rai;:, (4 4, 4 6) ic«)t«9i$#f£uis^«>a 

18. il£r? P (2 4) Srfi|^S±aiigSiaU r SB2cr)Jia^/jtt (4 5 0 

) C55l*#^L<©H?ftferJ:, .hrri^cr^-^ (2 4) ^±3V^T±S1^ 1 X.X$m 2 
S9#7DM (4 8, 5 0) m&it< t t-**r-SDWL, -tSBJi^^^T' (121 
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19. A^'/wi- (2 4) )h<D&Ai < t h l ^oJi^£Hfc{BBfi-^T_L3£ 

) fr*t«?r5w»TB)iffbft^j: ?£g*£^/i^£xs2;»xtt^f«i*m 
sriawu x^s^-?^ (121) ^M^r^n^mvi'L^^b^'s^ 

T^SMl 6 7}^1 8 Vtotlfr\zMB#LZ>&&, 
2 0. XSBS?1 2&TJ^3<aHW;trtrttt 3^*t (112) ©X W KA^fe, sfc £ , 

Xiaijpxjf (io) <7?rtsptisse^*i,s ±lE3GFftri, xtBi? i 

<tfc— 2J0>l9?Mj£J (4 3, 50) Jic^^Pvf? 1 (24) rtcO^&<>^l 
S^XfEi^^y (121) £ftfcLT^HifL#^± 

2 1_ JzSB^ n iy^^§U5±fiaaBia5.^S¥2roflfp^tt (4 8. 5 0) ^<bSI 

mn£i,<?>fcmt* m&^y? (144) t^xxieigi&rji^caw^ 
+f (45, 5o> tJUEH**^^ (121) ^icta^&m^ ttbW 

22. JRffl»t::_fc|K#Vtf--i3-A' U 5 2. 2 2 4) fcflfettfHlfc^fiirM] LT 
aff2^HP^ (4 8, so) /js±.iE*ttei-3J!iixtt (i o) «XfE^ a 



{24) ^*3v^r±E^*r/ (121) ^^a^i2i£^so#^isXpe^*t-g-'tv 

W#AK5e^P4c^ag^^Stj^LTftFSScS-ti:, XOT; f mS#^X^M E (4 
4 S 4 6) K&v-cXEt'^ (J 2 l) fM^m^ii**v5B*Ki»XSiJJBlSL 
TJ«|fS2£>IIJJ#;W (4 8, 5 0) 5l;Xfd^^-J?"— c— A- ( 

1 5 2, 2 2 4) toS® i^-aA^m>Sif*JS2 l K3Effc<E>:& 

24. ±SB*->"!>— n-;u (2 2 4) O^^JSftm^^T^it <b:ft, ± 
aE^Sfefcfc, X£y>-#- et— (224) (2i&) i 

±Ea^>"jH-B^ (2 2 4) ©j££friH|£U pr-ynnffiBS: 
ig&OLs XK^U— n— A 1 (2 2 4) »arj» ? i t"3S;/j XES^^ 

KjE^Sfr«^.i:E# r >1*— a, (2 2 4) ^^UBni-5flEttArfr«#PS«Sr 

(IB, 2 0) tC^gXSfi^l &U<^2(7^^tt (4S, 5 0) F*?^!?'* 

(SLfc*ew&£Tjfc»Lfc»«fe, xrd^p^-^ (24) 3>«^-£Xie^i& 

2 6. ± 7 (121) KMB^ifc£frU £iwj&©^ 

£1 (4 5 a) tlTUSS i <9*H)lHt4fcSnr (3 7 4) Ht^H W|E*aHH£-r 



/ ?-T ^ (10 2) J^WXlEttL^ -It 9 » ^ idXIC^ 1 iSfcUSfS £ Op^/jW^a 
XfE^Sg (4 5 8) irXf^E-^Ht^r ( 1 2 1) ?: ttflSfNES* 

Jfcffi&H-ttU ii£M«^x^^±BQffSl^@4iSn^ , ^-<^ (10 2) 

2©M^?^fe (4 S 8) ^r^-^, .tlE^2rom»^e (4 5 8) ttXfBS.^-*r 
(12 1; ^#jIi^^^fp v orX5E^l c^ll^^^ (4 5 8) t^Pl 

(12 1) ^tH-^COM^JIii-Sifb iZtibvXiSlQ , x 

f=-^-Y^^^XIB^2^E|g^iiSf^y-<.f ^{z^^^n^i:* tSE 1 ?^^ (1 2 
1) *Sffi*l^l^5ti|»^S©&HIS^5©^»-e*i«i!l*3*t3ffll 6 7^ 2 5 COW 

^^^y 1 (i 2i) crj^^/toTXBfi^lXtP^ZW^-f^^M^lL^ 

K^^-Hr, X^?"Ja.'*Bl^b^^i bXiB&^^^^^feXialS i 

^M^t (10 2) i^I2onMSf^7 (15 6) -MS&i-S;: t£ 

2 3. XIE^l J S:^2»^iR(]^^Effi«>>? , >< i %-^*3V^T±1E*i^*^ 

(121) i-9£3W£rau xtcim^*^^ (12D coxte^e^-jfe 
29. xiam i ogite«u3S^<>i' » do 2) lis xseasi ^^jft^isofc 

fe^t»^5M(4 4 4) t, KKItt (4 4 4) h.Cfeot h£« 

i©ffi«35^ (4 5 8) s^iia^.iA*ixTv>54SEj|g [44 8) d^rii^, xsatfe 



3 i. xm^-. 1 *, -t-H^H^inr^f do) coXiBmiill^t^^ffli^frttt* (i 
si^e5iaHM#ff«» (is) i:aw**«^ (20) fc*tWS«ateTB 

(3 0, 3 6) Sr^jqft^F-ii:. ^rH(' t^TT XgE^rK^H^^ 1 S.tK^ 2 SO 

(4 8, no) ^mm^sm-a- (,so, 35] i^.^^^t^^^ic^^ 

32. ±CflJ»*B«'& (3 0, 3 6) ^B^^-ti-fe^i^, XS*^€ru^Aix 

(10) (2 5) £ U-CX^?^^*bUJHti--5- t^A/X- 

3 3. X1Effil*S3 r a*S'n (3 O , 3 6) O^ritli, h*7A (6 2 0) fr^l^W 

2 6) 14, .TO^M^M (6 3 2) i, XSe^flJf^*® (6 3 2) 
SIT ..blii K ~7 a (626) Xi'lSt^it b^TCV^CXpE h"7^ (528) <r^X 

jfi: 2 Oa-^^RlUr^^ * (6 6 4) frKtf ASV , XSe ^ (626 
) t^lHlKtfl'XgaBfi 2(0^/^^^ ^ ^ (6 6 4 ) ^XrriK^U>, (6 2 

e) wxEiEi^sr^K*rLxfliS"ip](wjiStr$-y:s ^n-^- j:^xxfdB2(Z>^.^ 
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(3 19) ^^^^^^PP?]pre©l^i. -hnSK^A {6 2 6) 

^^l±T^£7v (6 3 4) ri^frCK ±BnSS2 ro^/U^Him^/<>f^i±3B 
2®it + ^tlx m&rr 5 «fc 5 ii&tt ^*vx * £> tfrri> 9 v XfE^Ssii , 

6 7 0) i^toJ-oi^.fo-c^srv^ (6 3 4) &{&m-t-£z h 

_h|E^*K, iSHJfcJBtfS^-^ (6 7 0) flSiK^A^flJfl] 
Ja^TXla^PXtf (3 19) (^j-/v^^.|t^;i:!:t^r^S^ I l3 

3 7. £431^ K&h InJ £r £ f 6 !> ^ 7* (12 1) f*<2\ 

v^^s^ [2 4) ict-ox^^ itrv^etW (j e) ikTfmm (2 0) 



(a) & 1 2 WP^f* (4 8, 5 0) fr^l 3 flUSI J£|ig£ . 

(b) ±Ml\%W&\s1t.W, lgrJia (4 s s 60) & % .t3B%K 
fr-?* (12 1) ^t^[SttfHtLfcttffi-Pffi^3&tpl5:Bt. 

(c) sft 3 <5j»#iA*r (si) stsisrotfu ±&%s<ommy# (sd £ 

itbfcfB3©PW*7j# (5i) fcJi»^iftoErtlK:illH«L4:^e>±IE9l*# 

3^p#j^*+ (5i> »m^^i«Jiia^n^^aii^»iie«j-<?±sBjBiKa«* 
3 ^mntsu (s i > i_b!B^i.sap^2oflf^jW (4 b, 50) 
j: 5 KTa«»£* 

&-g-yOXV * 5 n b it^m 

3 a. (d) -ert-eai^iix/T (10) ©.tatiHffli u ej av^w (20)^ 
^«i^ii£v>{'3d-si-sj: 3i'-tia*7^^ (121) ^sftt mfzmrnk. 

9* :*? if « _tf BOM* r3^!.:^v^ h . 
(f) XSBti«ffirB]fa£&^j££^5mo&|c, XiafH^oApl^ (10) 

£^X^£^£&#&£-i-5iNtJE3 7tt:f!«a>#&. 

3 9, X^^Sfe^, h.^^ (12 1) rte^-tiv^iwDgX^- [lO) «X|3 
?v ±^13.^2 <D WW AM (4 8, 5 0) ft»3S£# 

) ^SB-&(r^i^T:n.bBaSi 1 &t.^2 03iWff^j$# (4 8, 50) 



htrf^c ^Tr£5^ (2 4) frjftQID. ^ Lt^2«0i p©^2 
(7 0) iCBoXm JiIB^2»P^7JM (4 8) IMIOJIPHRO 

(12 1) ©^^^^Kt^aoT, ±1B»lRV»2©|tp|Hqfc®J# 

£«r£A/?v-<&||Wt4li3 9 l^Jim^^'ife, 

4 L. _h?E5l*ji£|f L<o»Sfcl±, (2 4) ^$5^^Xilfii»M^ 

^-^^^^^^#^#^5^^^< _hsi^ I (5D) Sl/m 2 (4 8) f.« 

4 2 . ±5£fg 1 2 ^^#7j^- (48, 50) i;HE;inx^ 

*3B, -bSB^fSeli, iHE7^^^^5> (2 4) £ 1 ooSKStLfi: 

ftSfr{c:ds ^-c, X5£^^ <itl o« 3^^j tr^^ u y Kir ^ fTO 

ie3iix^-©*mi!i^ai^i3]p ^wu^T±^nmi^a!©±K#M© 

4 3. JiiB^ 1 &t?^2 »W3^^Jt^ (4 6. 5 0) JiS'JnX^W^^ 
t'ftiBS^jt^^ < £ l o(7>5*^W (112) <D* F&mX-ZWTmut 



fl?3ilR$nfcfl3f^*J^T, hffi*/£< ^ b 1 owW^JtfO^ K£IBM 

^.^^^$:_b|EJ][TX>t^#i-flllJ*Bal^F-riipi,, ^Ki-ioXiiiaApxM- (10) 
«rt^w_h!fi?P7Jftraxu'^ }rro^ft< £ t, i o -a % 1- h « * r 1 *c ;t h z 

4 4. _h?d^ n ^at^ (2 4) i:^l76h : ^lM2tOW#M (48, 

tij:ox±!fi=s-iiix>t do) &±fc&m*yx^j*i k i\zmxt&miL±my> 

AS. tttf^y^Uft (2 4) &jt«-&i£BlM2©WW (18, 

50) ^<on%m\-±x<D^\tw\^vmm^^h, j^^^K^mm 

(16) ZLlf&m (2 0) ^^SB^|c:«J5XSl*lSta r 3S2©«i»A# (48, 

(a) mtt$utf&'i:$i$i-£i-ikt&k. 

fWitt$tm&#-?&m 1 oew^v^ ^ (102) ±x\ _tnH»**r«r 

■? * r>" Je ^ j # #r |J L tzVtm x-ffi^lA tf^rPS £ - 
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m&^&T £ - t _hfd^ 1 2 <o#Ma^**Bf tt±(S3B 1 ATI* 

i|jEttfr«ihl^ hflBB l 2 cDM^.&fi. XIE^^XIEgn fomk 

is. -b!E3l£5£f£ LroftfJ&ft, XiBjP"^SP£> (2 4) l-^*x±.i&li£m? 
^ (12 1) ^^^l^#^^A5Cl>:*<±3Ci«l?J^^lf|TT5CiS- 



SP^JtSS#|l^*t- (112) ©xvs- K©4»4< it l otrS30»H-5OR:-f-4a'T* 
Xtf [10) w^HflU^gpjcffiiu-rs^t Sr^t^5»*JS4 6 (-IEffi^S, 

s 2. ^a^fACjj^t, (121) ^o-iicoiggE'rsMx^' 

(a) mm$Jjtt di2) &3i^#tfi-^F»i:, 

(b) ±ffi3i*flitfLfcflUTtr (112) XSffiM*=n^ (121) 1*1^ 

(c) X^U^r^^H-e^JDXJtoXfESi oSftfc&ltSXEftXitf' 
F*a ©3 I * # f£ L 4- »Sr* ti: 5 £ , 

) F^Ucfe^jAtfUfc^ffria^flk^-M- (112) Vw&fi&mfflT 5 

co^lt&Ej^>jSrBl©^:«rt!:, 2 fflffiW^^4r^2CT) J K**(OSr[qJ^fn 

iS^X^O 1 ^raXSB&a^^^^rt'^WlfJjSit^jt&U, t*-^-C (i) XSE 

%-iZ'§Ztv&mziZ±Z5MmWfi& (112) ftGDKtt&ttj&lTff#:3H!l\ ( 
i i) _tSE&8fc#*l$t (112) ^XBE^PX^X^a^ftp^^^XX^ 



OTLtf^n^ftg- (24) i^j;oT:5>SiS^ru>3^B (16) RtJt^W ( 
2 0) ^^^^5— *©^3BEi-53ttX^ (105 WJotU, #*J>f 

(a) (l l 2 J &^J*#«1-^Rti, 

(b) Xrd?l*#»#Lfc^AW (112) ^ s XfdiS^^^^ (12 1) F*!t3 

] ^^rJ&LT^j»r"L^v^J; p ^>S : ^^^^^^r^XieJpx^c^^fi.iJ^M^^*P 
t4;tta-?T, xiec 7 ^^ (121) rtcTj^n^n.csarx^- do) ro^ 

JBpx^»_ti5HtrflS (is) ftt^Mi (20) ^flE«e»^*jt^T{*XE#^?w^ 
5 3 . _k£9VA4f-t2, ( i ) 1 #>mm n ogs i ^utmaifttcftf u\ xts^ 

a^^fls^ (24) ^ L-CKSzcoJWflBn ^® 2<7>fllj'[l)iai'^^-Cjg 

u=s^io3«i5P77tr (so) i, (it) XfiiSS i v>wm n l 

fty^^fftoTi5U f 3^2cr>W#?j^t t1t^-CV^S^Jft^i5 4 ^fEfe^^ffi. 
5 6. SS3eoJBM5UtfT (s i 2 «r§ISffffL. ©JWP^r^ (5 1) ^X 



o-ri|B?=^^l^!=:»l^ii£?it^#A,-r*Jt5, X5S^3^j^?J#- (El) 
05W*»*#±te»1 atU^ZOiJBl^tf (4 8, 5 0) WftimtiLT 

5 7. (121) ^dD— JiO^-fSailX^ (10) 

Htf«IU'fl!:«tS5? (16] ^SfUjrflc^ (20) . 2o©«pFJi2o« 

^ do) jfftiiWS^^rt-etit&^i^*, HliS9fi«!l#W^ (is) 

(102) t, 

(b) ^A;< Hlo^ttK* (112) -&§lt#JS-r^ (15 2) 

(c) XK'>^< t n^3l^tt^UWi±S* ( 1 1 2) £ s ^igfe^ii, 
S-^&SSi OTJHlBap^5*i rc>ffiffi|^«M>^. Filial a sy^fir^iSJ I? . 
tbS^^»2(?jp|lip(c?&oTXt2 7ir (10 0) P^^^l^^iS'Lrc^^ 

ra^t (121) (102, 110) ^ , 

xvii&m (112) p^wgi ^#(S uzmtt L^h, ±.w.m&<v±&.2v-y<5- 
^s&^*5wsxia^*< iti^»^HtBR {1 1 2) rt©3i*ttiaui 

5 8. 0^ ^ ir 2> g XIS^ 1S0^2 £>WF^ P l-^it 5 XfE3P^iW F*9 ©51 & ft" 
L ^-^gi^ic^r L Fj , _hf£^ b ^ ^o-gPrSHcjott 5 Xas#^ rt 
to ?i * rt l d:3EK£rs^-c#p$fr * ^ -^S ^ Aj -?\, i s ttsjtii 5 7 f r.ia^ro 
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